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NOTICE 

Development of this document was funded by the United States 
Environmental Protection Agency. It has be~ subjected to the 
Agency's review process and approved for publication as an EPA 
document. 

The policies and procedures set out in this document are intended 
solely for the guidance of response personnel. They are not 
intended, nor can they be relied upon, to create any rights, 
substantive or procedural, enforceable by any party in litigation 
with the United States. EPA officials may decide to follow this 
guidance, or to act at variance with these policies and 
procedures based on an analysis of specific site circumstances, 
and to change them at any time without public notice. 
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Executive summary 

~his document describes the reco~~ended approach for evaluating 
and recediating Superfund sites with PCB contamination. It 
should be used as a guide in the investigation and remedy 
selection process for PCB-contaminated Superfund sites. This 
guidance provides preliminary remediation goals for various media 
that may be contaminated and identifies other considerations 
important to ensuring protection of human health and the 
environment. In addition, potential applicable or relevant and 
appropriate requirements (ARARs) and "to-be-considered" criteria 
pertinent to Superfund sites with PCB contamtnation and their 
integration into the RI/FS and remedy selection process are 
summarized. This guidance also describes how to develop remedial 
alternatives for PCB contaminated materials that are consistent 
with Superfund program expectations and ARARs. The guidance 
concludes with a discussion of considerations unique to PCBs that 
should be considered in the nine criteria evaluation and 
tradeoffs between options that are likely to occur. 

Actions taken at Superfund sites must meet the mandates of the 
Comprehensive Environmental Response Compensation and Liability 
Act {CERCLA) as provided for in the National Contingency Plan 
(NCP). This requires that remedial actions protect human health 
and the environment, comply with or waive applicable or relevant 
and appropriate requirements, be cost-effective, and utilize 
permanent solutions and alternative treatment technologies or 
resource recovery technologies to the maximum extent practicable. 
In addition, there is a preference for remedies that employ 
treatment that permanently and significantly reduces the 
mobility, toxicity, or volume of hazardous substances as a 
principal element. Although the basic Superfund approach to 
addressing PCB-contaminated sites is consistent with other laws 
and regulations, this consistency must be documented in the 
feasibility study and ROD to demonstrate that ARARs have been 
attained or waived. Primary Federal ARARs for PCBs derive from 
the Toxic Substances Control Act (TSCA) and the Resource 
Conservation and Recovery Act (RCRA) . 

T9 identify ~he areas for which a response action should be 
considered, starting point concentrations (preliminary cleanup 
goals) for each:~edi~ ~reidentified. These concentrations 
represent the level above-which unrestricted • e .a result 
· ri s exceeding protective levels. or soils, the preliminary 
remediat~on g y be 1 ppm for sites in or 
expected to be in residential areas. Higher starting point 
values (10 to 25 ppm) are suggested for sites where non
residential land use is anticipated. Remediation goals for 
ground water that is potentially drinkable should be the proposed 
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MCL of .5 ppb. Cleanup levels associated with su=face 
water should account for the potential use of the suface water as 
drinking water, impacts to aquatic life, and impacts through the 
food chain. 

For contaminated material that is contained and managed in place 
over the long term, appropriate engineering and institutional 
controls should be used to ensure protection is maintained over 
time. An initial framework for determining appropriate long-te~ 
management measures is provided. 

The Superfund program expectations should be considered in 
developing appropriate response options for the 
identified area over which some action must take place. In 
particular, the expectation that principal threats at the site 
should be treated, whenever practicable, and that consideration 
should be given to containment of low-threat material, forms the 
basis tor assembling alternatives. Principal threats will 
generally include material contaminated at concentrations 
exceeding 100 ppm for sites in residential areas and 
concentrations exceeding 500 ppm for sites in industrial areas 
reflecting concentrations that are 1 to 2 orders of magnitude 
higher than the preliminary remediation goals. Where 
concentrations are belo.~".,lOO __ ppm, treatment,.is :less likely to be 
prac~i:cabl·e"-..(\lrU'£n~the'·'"v6ltimtf' of "'contamlnated "materia'l~1's 
rel;atively 'low. 

The expectations support consideration of innovative treatment 
methods where they offer potential for comparable or superior 
treatment performance or implementability, !ewer/lesser adverse 
impacts, or lower costs. This emphasizes the need to develop a 
range of treatment options. For PCBs, possible innovative 
technologies meeting these criteria include solvent extraction, 
potassium polyethylene glycol dechlorination (KPEG), biological 
treatment, and in-situ vitrification .. 

Protective, ARAR-compliant alternatives will be compared relative 
to the five balancing criteria: long-term effectiveness and 
permanence, reduction of toxicity, mobility, or volume through 
treatment, short-term effectiveness, implementability, and cost. 
Primary tradeoffs are most likely to occur under the long-term 
effectiveness and permanence, implementability, and cost 
criteria. 

Final decisions should document the PCB concentrations above 
which material will be excavated, treatment processes that will 
be used, action levels that define the area that will be 
contained, long-term management controls that will be 
implemented, treatment levels to which the selected remedy will 
reduce PCB concentrations prior to disposal, and the time trame 
tor implementation. 
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Chapter 1 

Introduction 

Thia document deacribea the recoaaended approach for 
evaluatinq and ramediatinq Superfund sites vith PCB 
contamination. It provides atartinq point cleanup levels 
for various aedia that aay ~coae contaminated and 
identifies other considerations iaportant to ensurinq 
protection of human health and the environae~t that these 
cleanup levels aay not addr•••· In addition, potential 
applicable or relevant and appropriate requir .. enta (ARARa) 
ancS nto-be-conaiderec111 criteria pertinent to SuperfUlld sites 
vith PCB contamination ancS their inteqration into the RI/78 
and ramedy selection process are summarised. 

The quicSance also describes how to develop r .. edial 
alternatives for PCB contaminated aateriala that are 
consistent with Superfund program expectations and ARARs. 
The guidance concludes with a cSiacuasion of considerations 
unique to PCBs that should be considered in the nine 
criteria evaluation and likely tradeoff• between options 
that are likely to occur. 
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1.1 Purpose 

This guidance document outlines the RI/FS and selection 
of re~edy process as it specifically applies to the 

·~\ development, evaluation, and selection o! remedial actions 
' that address PCB contamination at Superfund sites. The 

principal objectives of this guidance are to: 

o Present the statutory basis and analytical framework !or 
formulating alternatives designed to address PCB 
contamination, explaining in particular the regulatory 
requirements and other criteria that can sha~e options !or 
remediation; 

o Describe key considerations for developing remediation 
goals for each contaminated media under various 
scenarios; 

o Outline options for achieving the remediation goals and 
the associated ARARs; 

o Summarize the key information that generally should be 
considered in the detailed analysis of alternatives; 

o Discuss key tradeoffs likely to occur in the remedy 
selection process: 

o Provide guidelines for documenting remedies for PCB 
sites in a Proposed Plan and Record o! Decision. 

Although technical aspects of the investigation, 
evaluation, and remediation are not discussed in detail, 
pertinent references and, in some cases, summary 
information, are provided. 

This document is intended for use by EPA remedial 
project managers (RPMs}, State and other Federal Agency site 
managers responsible !or Superfund sites involving PCBs, 
contractors responsible !or conducting the field work and 
alternatives evaluation at these sites, and others involved 
in the oversight or implementation ot response actions at 
these sites. 

Although each Superfund site may present a unique set ot 
environmental conditions and potential human health 
problems, general guidelines can be established for sites 
involving PCBs as the predominant chemical. Utilizing these 
general principles, site managers can streamline the RI/FS 
and remedy selection process by conducting a more efficient 
and effective study. This can be accomplished by: 1) 
specifying ARARs and other factors that shape the primary 
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options for remediating such sites, 2) identifying key 
information necessary to fully evaluate t~ose options, and 
3) focussing on the major tradeoffs likely to emerge in the 
comparative analysis upon which remedy selection is based. 
consideration of the factors outlined in this document 
should lead to consistent alternatives development and 
evaluation at sites involving PCB contamination. 

1.2 Background 

Approximately 12 percent of the Superfund sites for 
which Records of Decision (RODs) have been signed (69 of 581 
total RODs as of 9/89) address PCB contamination. 
Preliminary assessment/site inspection data from all sites 
on the National Priorities List indicates that approximately 
17 percent of the sites !or which RODs have not yet been 
signed also involve PCBs. The RI/FS/remedy selection 
process for PCB sites is complicated for a number of 
reasons. From a regulatory point of view, there is an 
unusually high number of potentially applicable or relevant 
and appropriate requirements (ARARs) and per-tinent "to-be
considered" guidelines for actions involving PCB wastes. 
PCBs are.di!ficult to address technically due to their 
persistence and high toxicity. Finally, a large number of 
process options are potentially effective for addressing 
PCBs and deserve consideration. The approach outlined in 
this document attempts to address all three aspects of PCB 
remediation. 

1.3 Focus of This Document With Respect to the Remedial 
Process and Superfund Expectations 

The Superfund remedial process begins with the 
identification of site problems during the preliminary 
assessment/site inspection, which is conducted before a site 
is listed on the National Priorities List. The process 
continues through site characterization, risk assessment, 
and treatability studies in the RI, the development, 
screening, and detailed analysis of remedial alternatives in 
the FS, and culminates in the selection, implementation, and 
operation of a remedial action. Figure 1-1 shows the steps 
comprising the Superfund RI/FS process. Arrows indicate key 
decisions specifically addressed in this document. 

The various components of the remedial investigation are 
not specifically addressed in this document; however, 
initial reference material including tables outlining 
properties o! PCBs, analytical methods available, and data 
collection needs/considerations !or technologies used to 
address PCBs are provided. In addition, a general 
discussion o! the assessment of PCB impact on ground water 
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and evironoen~al considerations which may be pertinent in 
the risk assessment is provided. 

The focus of this guidance is primarily on the 
feasibility study: development and screening of 
alternatives, detailed analysis of alternatives, and the 
consequent selection of remedy. This process is designed to 
meet the overall Superfund goal to select remedial actions 
that are protective of human health and the environment, 
that maintain protection over time, and that minimize 
untreated waste. In addition to the overall goal, Superfund 
actions should consider the following program expectations: 

o Treatment of principal threats wherever practicable, 

o Containment of waste that poses a low long-term threat 
or where treatment is impracticable, 

o Institutional controls to mitigate short-term impacts or 
supplement engineering controls, 

o Remedies that combine treatment of principal threats 
with containment and institutional controls for 
treatment residuals and untreated waste, 

o Consideration of innovative technologies, 

o Returning contaminated ground water to its beneficial 
uses within a time frame that is reasonable, where 
practicable. 

The implications of these expectations for PCB contaminated 
sites is described in appropriate sections of this document. 

The development of alternatives involves completing the 
following steps, considering the program expectations 
described above: 

1. Identify remedial action response objectives including 
the preliminary remediation goals that define the 
appropriate concentration of PCBS that could remain at 
the site without management controls. 

2. Identify general response actions such as excavation 
and treatment, containment, or in-situ treatment. 
Identity target areas tor treatment and containment 
consistent with Superfund program expectations and 
consistent with ARARs and TBCs specific to PCB 
contamination. 

3. Identify process options for various response actions. 
Treatment options tor PCBs include incineration, 
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solvent extraction, KPEG, or other removal/destruction 
methods. Immobilization techniques may also be 
considered. Long-term management controls appropriate 
for the material remaining en site should be noted. 

4. Evaluate/screen process options to determine which are 
technically feasible for the site. 

5. Combine feasible process options to formulate 
alternative remedial actions !or detailed analysis. 

This document provides general guidance on two primary 
aspects of the development of alternatives process that are 
considered and revised throughout the completion of the 
steps listed above: 

o Determination of the appropriate concentration of PCBs 
that can remain at a site (remediation goal) under 
various site use assumptions. This is based on standard 
exposure and fate assumptions !or direct contact. A 
qualitative consideration of potential migration to 
ground water and environmental impacts is included tor 
site-specific assessment. 

This concentration will reflect the level that will 
achieve the program goal of protection and will be 
achieved through removal and treatment to this level or 
by restricting exposure to contamination remaining above 
this level. 

o Identification of options for addressing contaminated 
material and the implications, in terms of long-term 
management controls, associated with these options. 
Remedial actions will fall into three general 
categories: overall reduction of ~CB concentrations at 
the site (through removal or treat~ent) such that the 
site can be used without restrictions, complete 
containment ot the PCBs present at the site with 
appropriate long-term management controls and access 
restrictions, and a combination of these options in 
which high concentrations are reduced through removal or 
treatment but the levels remaining still warrant some 
management controls. 

The determination ot what combination ot treatment and 
containment is appropriate wil.l be guided by the proqram 
expectations to treat the principal threats and contain 
and manage low-threat material. The determination of 
what constitutes a principal threat will be site
specific but will generally include material 
contaminated at concentrations ot PCBs that exceed 100 
ppm (residential areas) or 500 ppm (industrial areas). 
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The type of treatment selected will take into account 
the program expectation to consider innovative 
treatment. Treatment that is often comparable in 
performance to but less costly than incineration may be 
attained using solvent extraction or KPEG. In addition, 
the potential for adverse affects from incineration can 
be removed through use of one of these technologies, in
situ vitrification, and in some cases, solidification. 

For both evaluations, pertinent ARARs and TBCs are 
identified. 

Finally, this document will: 1) discuss-some of the 
unique factors associated with response actions at PCB
contaminated sites that might be considered under the 
detailed analysis of alternatives using the evaluation 
criteria outlined in the proposed NCP, 2) indicate how these 
factors might be evaluated in selecting the site remedy, and 
3) outline the findings that should be documented for the 
selected remedy. 

1.4 Organization of Document 

The remainder of this document is divided into four 
chapters and six appendices, summarized below. At the 
beginning of each chapter a brief summary highlighting the 
main points of the section is provided. 

Chapter 2 describes the potential ARARs and TBCs most 
commonly identified for sites involving PCB contamination. 
This discussion has been separated from the background 
section because of the complexity of the regulatory 
framework. 

Chapter 3 provides general guidelines for determining 
PCB concentrations appropriate to leave on site under 
various scenarios. The primary factors affecting this 
determination are the medium that is contaminated, the 
exposure assumptions for the site, and the extent and level 
of contamination that is to be addressed. 

Chapter 4 outlines the remediation options for material 
which warrants active response. Options include treatment 
that destroys the PCBs and long-term management controls 
that prevent exposure to PCBs. The regulatory implications 
of each option are discussed. 

Chapter 5 summarizes the primary considerations 
associated with determining the appropriate response action 
for a PCB contaminated Superfund site in terms of the nine 
evaluation criteria used in the detailed analysis. Key 
tradeoffs likey to occur among alternatives are noted. 
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Finally, the findings-specific to actions addressing PCBs 
that should be documented-in the Record of Decision are 
presented. 

Appendix A provides a summary of the Superfund sites 
involving PCBs for W'hich RODs have been signed, including 
type of response action chosen and clean-up levels 
specified. 

Appendix B provides the detailed calculations supportin~
the direct contact ris-k evaluation presented in Chapter 3. 

- --Appendix c provides the backup calculations and 
methodology for the example evaluation of long term 
management controls presented in Chapter 4. 

Appendix D includes two case studies of Superfund site 
actions involving PCB contamination: Peppers Steer, FL 
W'here the remedy involved solidification and Wide Beach, NY 
where treatment using the KPEG process was selected. -

Appendix E provides a-list of the currently permitted 
PCB disposal companies and their addresses and phone 
numbers.· It also includes a list -of EPA's Regional PCB 
disposal contacts in the TSCA program and their phone 
numbers. -

Appendix F provides exampl~s_of long-term management 
controls implemented at several PCB Superfund sites W'here 
varying concentrations of PCBs W'ere left on site. 
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RO. (SCAPI 114/1 

AA. (SCAPI 114/4 

RD (SCAPI 119/4 

AA (SCAPI 90/1 

110 I~( API 91/7 

IIA l~fAP) ql/4 

AAOCitl OAS PAl I AI A I HI N I 

[QN('f MINAI ION 

Hot 

Stated 

I OIL 

Ill>{) 

I I 0. 000 1•1• 

ll'lp, .. 

I XI AVA liON 

II VII C:. 

'• 1'1"" 

I~IIKAIIO 

VOl llt11 

111.1100 

cubic y.uol5 

• IllS 

Nul 

AA II OIIAII WilY I Ml I IIIII~ llllll 

WAS 1101 ',Ill! 1111 

lhrrr ••r no ""'"I lo· 

IIK:IIIf'ldlor ~ l't'IIMollrol Ill 

Oj~lalr 111 l'o•hn\wlvdlll.i 

o1lf' 1 • t 111q , n\, \ .. 1 ··" ...... o1 ,,,. 

t!lti"\\IYt', .... ~IIIII 1111\ lljlllllll 

not to\1 rllo·oro .. · 

l1u. IIU•I rt I I 011 \t•lt·· lt••l 

ltu lflt•t tl11111 ,·It I· I 



' S.ll( N.W, SIAJ( (100 SIGIII DAH J ftUD} 
[OMI'(Hf(NIS Of Itt( Sll lCIID IIUtlOY 

a1h at an approved -CilA facility, clot• 
IRaCtlve landfill ust~ .ult1·layer cap. 

sue-total .. 

afGIOII 04 

Alrco Carbide, lY (06/74/Bft) (llP) 

[•cavatlon and consoll~tlon of 
cont .. lnated sedl..nts and surface soils 
IR fo~r lurn Pit Area and cap; 
••traction of gro•~ ~ter and onalle 
treat .. nt utlnt 11r strlppl~. c1rbon 
l.daor•tlon, and c d/~t•r uperatlon with 

flschartt of lretted water ofhlte to 
•urfec• ... ter; dud r .. trlctiDf'ls; 
:a.atructiOft of ~r~nlc vapor rt<over~ 
•rat .. ; construct•on of flood plain 
•rolecllon dike; lflatallatlon of • 
e..:hate •duct lOR syst• and uptrade 
•latl"f clay ca,. 

el,er/('" 011. 5( (06/0ttftll 11 I 
ocawat 1on and ons It e the,._ I I ru.t.-enl 

I sod to rr<1110"f! or9.1n1C1 lullo~•l lly 

StntARY RIPOal Of Fllll 11111011(,11 IJ89 

llffOAOS Of Olf IS ION IIIAI AOORlSS POt YllttOIIIIIAIIO 1\II'IIIHYI'. 

COS IS 

16.090.000 

hn~nt Worth 

Sl. 1oo.ooo 
Prf'~t"nl llullh 

AC, A (fiMIAHIIIAIII 01 fOHt IIIII 

110/UA U»i/'11 liON 

OAII \ 

AO (SCAP) 119/l 
RA. fSCAP). 91/4 

IHI 

IIA 

(',(AI' I 
I \1 AI' I 

6'1/l 

'1114 

AAOflll 01H I'IH Ill( AI HI Nf 

IONfllll RAt ION 

Not 

Shied 

4 "'"" 

fl( AVAIIOH 

II VIIS 

l'>llltAIIIl 

VOIIIHI 

lAII<MIAII Will IIH INIII~IItlll 

WA\ 1101 \II IIIlO 

~.000 lnctn~r.&IIUII "'"' "''' lt'loHIIeol 

cubic y.&rds .&s .& wlo~hl .. "'''"' "·'' ••" 

lhtouqh JH,.Iooa•u••y '"'"'""""! 
Nn r•l tun.t It· .. , .. P""' ,.k·tt •u 

II~ 1100 

II. IIIII 



SIH IWU, SUH (aoo Sir.. DAHl (LUO} 
C~(IIS or IH( SlllCilD a(M(DY 

lldlflcatlon/ltabllllatlon of lhe~lly 
eated toll foll~109 treatability 
udlel. 

COS IS 

Sl.MtAIH 1111'0111 01 IY87 IIIIIOIJWil8q 

RICOAIJS or OlfiSI(Iff IIIAI AOOfHSS POIHIIIOIIIIIAIIO BIPIIIIIHS 

AS A fONIAHINANI 01 fON(IIIN 

AO/RA fOMPII IIIJH 

OAII<; 

AROfiH OA'i I'll( ·IAIAIHIMI 

(f*C( NIRAIIOH 

(XC AVA liON 

II VII 5 

odrlch, I f. ct-lcal Group, kY (06/14/1111} (API 

tract I on of tr•.und water and treat•nt 
l"f air strlpp1n9, carbon adsorption, 
j oll/ .. ter ••~ration with dlachartt 
treated water to surface .. ter; ~ 

Jtrlcltont; e•cavatlon and pltc..anl of 
1 cont .. lnated surface aolls In fo~r 
·n pit area and cap; construction of an 

~nlc vapor recovery aysl .. ; 
11lruttlon of a flood protection dlkr; 
,hiJatlon of a luchate e•tract ton 
, .. and uptrade t•lstlnt landfill clay 

(09/B/Nl (I I 
awalton of cont .. lnal~ tolls and 
>er on· or offslte lnct~r•tlon or 

, tr \lib II 1 ut lonholH1d Holt 100 ol 
.t \Oils 

Sli,090.ooo 
Prurnt Worth 

11'10. 000 

[ •P 1 I •I f rH I 

RO (SCAPI 
RA: (SCAPI 

1111 llo 110 tl.tlt, 

, rtii(JY.II "'I IOU .. ,,, 

I~ comlullttf lo 

1"'1dr-onl 1100, 

\II I "" I II ••• IIJO .. , ' 

l ho\t•n ,,:. I hf" 

lint 

St~olell 

1/tJtl I. '100 Pl.,. 7\ IIIWII 

ISIIHAIIO 

VOII.t4( 

'l,OOO 

cuhtc yarth 

4.1100 

aAIIOitAt( lillY lllfiiiiRAIIOII 

liAS 110~ \II H II U 

I m. 1 nr r • I 1 ou ""I oo•l • 1 nrtl A\ 4 

"'Ahlr •lll'lll.tll ... tluouljh 

prl'llllllll., y '' .,., ... "''J No 

r•l•on .. lr •·" I"''",..,.,, 111 lilt' 

1100 

I•H ,,, ... .sl I ill I I•' •• I. I I •. ,, ill UIIIJ 

tllhH Y·'"''· IW.)tlillll!'ttt't w,.,,tt,ud \,,.Hdllltloll 

·.1.\lt'll tl1.1\ ,,1 ••I• I•• •I••••• .., •.. 



Sl.I1HAAY Ill PORI Of I Y87 11111011(,11 I Y8'J 

AHOAOS 01 OlrtSION IIIAI AllllAI~S POl YliUOIIIHAIIII IIII'IIIIUI r, 

A\ A CONIAHIHAHI 01 IOIUIIIM 

Sill IIAMl. StAir (AOO Slr.M OAil) (llAD) 

COHPo•u•IS Of 11!1 <,fl((lfO IUHlOJ 

.-port~. KY (01/17/NJ {HI 

ettotatlon aftd ••tentlon of le.chate 
ollectiOR •r•t .. ; reaoratlon, r.,radtng, 
~ rew ... tatton of ctar c1p; ~ttorlng 
f tround ~~Mler and 'oil; OIM. 

COS IS 

$!116,000 

C•plt.al Cost 

~•a. lrolher' Old l~lchold. MS (09/18/891 (r I 
ccavat I on of PCI-cont•IMlH tedl-.nl' 
.ct aolh with ofhlle dhpoul; 

cca-.allon of .-·PCI conl .. tMlctd black 
•r-llke .asle ~terlal with offslle 
eat.eftt utlftt Incineration and off111e 
sposal of uh et .a IOtA lendflll 

$14,1110.?49 

r,-uenl Worth 

lf)ers St~l & \llo~. H IOl/11/86) (fl) 

t.hl•c•l•on ol 1'(8 cOill .. ln•lrd sods 

h • u·-nl tyJ~ •••lure ••l(f on\lle 

,'1.711.000 

AO/AA COHI'II II ON 

OAII ~ 

se I rt:l ret "d 1 on 

RA (SfAI') HJ/4 

AD. ('iCAP) 88/1 

AA (SCAPI 88/1 

AO 90/4 

ItA. 9?/"l 

IW ( \I API H II I 

IIA ('.IH} 1\'1/1 

Allllllllllll\ 1'111 IAIAIHIHI 

lllllf I H lilA I I UN 

IH? 

1160 

17~4 

'> ........ 

I. 010 Plllll 

I HAVAIIOH 

II VII 'i 

Not 

Ajlpllc•ble 

0 ll PJW • 

I\ II HA II II 

VOIIJHI 

411.310 

cub11: Y•llh 

"'· ()()() 

UIIOIIAII \1111 IN! IIIIIHdlllll 

\lA\ IIUI '.II It II II 

Inc 1 net'''"" "~' ""t 
(Gnsu~reci ~'> • , , • ...,.,11•1 

.altern.sl•••• 111 tl11 \ Rrcu11l ul 

Dec 1\lon 

Int. tnrr ,,t 1011 '"• .utI\ d.IUI 

~rdl8rlll \ ""·'"" n•d ,,.),., 1.-d dut" 

tu utu~rl.11111y uow•·• -vult.-.· uf 

oa.tt~· I~ I ....... ,, I .t( ···• ...... 

t .. l. ul -'Uf'lll.lll>~' loy \1-'lt' 

'"'' (, ......... I I y 111 •1tu·t t ''\t 

W4\ (.BU\•ik'ri'IJ d IIIIIHtl 

tuflut•tur •u•&.·tl'""' 

I HI \111'1 l f I 1111 '"I 'lt·t tnt 

dot' I•• '' 11!1\1 ... ,, 



'" SIU IAMl, SIAU IJtOO Slf.l DAII) IUM) 
COMPOIUIS Of Itt( SHlCHD lllMUY 

plac..ent of residuals; resldu.l •~lyala 
of aolldlflad aolh prtor to dlspoul. 

S.lth'a ran. Broola, KY (09/19/19) (r J 
(•cavallon of Pel cont .. l~led aoll, 
.. ate .. aerial and aedl..nll fro- tile 
Area 1 with onalle Incineration followed 
br aolldlflcatlon/fl•atlon of treat .. nt 
rulduah; c~lr J of aol h In Area A; 

tDftatr~~etlOA of t 1achlte coltectlon 
•rat .. : acco11 rtst•lctlona; and ground 
.. \er .-ltorlnt 

~total •• 

UGIM OS 

"' IUter.,h/GrHnup, II 
:•cAwlllon 1nd oiiJII~ d15po11l ol 5otl 

onl61111nAird 1bowe reu-ndt·d •tl•oo 

1111 

SllttAIIY AlPOIII OF fYIJ1 Jt•OtK'oU IY11'1 

AH OAD~ OJ 01 (J '}I Otl li&A 1 AOOIII S '} POl Yflll 011 INA I I D 81 PlllNYI S 

A~ A CONI~INANI 01 COHfiAN 

cosrs 

$16.900.000 
r1nent Worth 

111?4,0()0 

l6plt.tl (o\1 

110/AA COHPIIIION 

DAI(~ 

110 "''I 

AA 93/J 

I <,1 AI' I 
(',1 AI'} 

114/ I 

H'•/ 4 

AIIOUII OilS PIU IIH A I HI HI 

lOft( I NIIIAI ION 

11411 

11 'l4 

1160 

ltnl 

6 . I 00 ll . I OOpp. 

Ito I 

Sl .tlt·d 

IKfAVAI ION 

II VI I~ 

I I'J•" 

l'iiiKAIIO 

VOl ~.~it 

16,100 

cubiC y•rds 

I II I 

Ullo.All Wm I MUll! AAIIIltl 

WA\ NO, I ',1111 II 0 

dludwiiiii<Jr~ (I 11.1 ol l~•d 

rsc•pes 1 ol o II~ •"I'" I r• } . 

llllwAII•blltly ul 

lllCIIII'rdlllt\, ll""'.ll'olly uf 

••slra.tlrlo, ltft•• IIIII!IIHwr 

r~tly, LO\Ily, .uool lt4Uifl'\ 

ltlcliiiOIIII ,.,,.,,,. lo.uulllluj 

lnLIII .. Idlltlll ~ .. It•• ll'd 

ln 1 liH'l d ll•• • . ' 
t •• t 



IH ICAMl. SIA I (1100 Slr.M DAII) IUAI) 
~filS Of IH[ S(l(CIID II(M(OY 

1h; deconlMinatlon and ,._,val of 

He ..,t,..nt and bulldlnt•; tround 
ar ..,..llorhMJ; OUt. 

co ANc:onda, ltf (09/01/M) (.,J 
av1tlon of SO cubit y•rds of sludte 
h rca •••••• ·~ follo.ed by 
aile lnclnera·. ;on and dllpoul; 
av1tlon of ra·li~lnt l.l~ cubic yards 
allldte and sol h IH:I concetttullona 
Opp.J wllh offalle dlspo••l In 

plllftCI with all ICIA and 1SCA 
~l•tlons; b6c•ttlllnt ewc•v•l~ 1r111; 

deed reslrtcttons. 

COS IS 

$4,161.066 

(apt hi Cost 

wldare Multltlpal llndfl" II, ll (06/lO/a.ll) I 'I I 
11 In thl dr~ dtspo11l •r•• will be 1~.611,000 
_,led lftd those conhhtlfl9 vre•t•r 
" !.1 ,.. PCis will el ttwr be ••cawatltd 
IRCI.eraled offalte or left In plate 
capped with • soli cover; soils 

lMinated w1th less than SO ppa PfB\ 
I be consoltdaled wtlh the landfill 
~rial prtor to cappinq 

SlJtHAIIY AfPOAI Of IYftl lltAOUGit 1Yft9 

R(CCMIOS Of OfCISIOII IIIAI AOORI\\ 1'01 YIIIIOIIIIIAIIO IIIPtiiHYI c, 
A~ A fOil I Al'IIIIAN I Ill t ONIIIIN 

AOIAA COHPII I lUll 

DAIIS 

110. 91/l 
IIA 91/4 

AD. (SCAPI. 90/1 
IIA. fSCAP): 91/J 

AAOCIIIOAS PAl lltiAIHINI 

(QIK(IIIRAIION 

1147 

I 1'>4 

17£,0 

J . 000 Pfllll ""'. 

s I utlq~ 

I JlfAVA liON 

t I VIIS 

Not 

Stat ~tl 

£SIIHAIIO 

VOIIMI 

Atl.llotU.t I \1111 IIU I Ill MAllON 

WA'> MOl ',IIIIIIU 

.altf'lll•l•wr 111 lloo ~ Wr1 111ol ol 

~(111nn 

],]00 lru.llll"lalouu \t'll•olt•cl loll Pill 

CUIJIC yoHtJS t:OIIl.t'lll I •I I till\ •',lltlpjU 

llot 

Sl.11l «'<I 

1m: 1111'1 dl1011 \t'lt•• I ~cl luo 

•,o "'"- ,., th 



H IWt(. SIAl( [tOO SIGle DAH) (lEAD) 

41'0t!lllfS 01 Htt: Sll(C HD IIUtlOY 

(09/J0/88) (H) 

ration of cont .. lnated 1oll and 
leftt and ontl te con1olld.tlon, 

Jill, and capplftt; collection of 

~•• ullft9 either a p111lve drain 
• or an act he eMl ract I on ... 11 

• and de.aterlnt of cont .. lnated 

~•• and tround .ater with onslle 
~rte ~f effluent Ia surface water or 

lr dlsch.rte; .,111-.dla -llorlnq 

1. IU (09/29/11) (H) 

atlon and qfhlle landfllllnt of 

ont .. lnated soll1; ••cavallon and 

• blodlftradatiOfl of PAH·cOftt .. lnated 

.; backftlllnt: tredlnt; and 

.elation. 

01l l Ct-tul, IU (M/11/8'>) (I I 
atlon and offslle Incineration of 

hoi spots"; re-ov•l of tanh, 

l•nCJS, and drbrls .. 11h ofhlle 

~"lion, e•tr•cllon •ml ofh•le 

~'''''"'of •queoos ''"~content\, 

COS IS 

ll.121,000-

SI4. S41. 900 

Present Worth 

SI,JU,OOO 

Capital Cost 

Sl.IH,611l 

lot'l Cost 

Sl-""AIIY Ill POll I Of I Yll7 1111100.11 11119 

lllCOAO~ Ill Olfi\IOfl IIIAI AOOR£SS PO\YfiiiOIIINAIIO IIIPIIINYIS 

A\ A CONIAHI~ANI 01 fOHIIHH 

AO/AA COt41'tl liON 

OAtiS 

All (SCAPI 91/1 

AA (SCAPI 9J/7 

AD (SCAPI 68/4 

IIA (SCAPI 90/4 

AD (\(AI') 1111/4 

AA (\fAI') 'ltl/4 

AAUCIII OAS PAl IAI AI HINt 

(ON[( NIIIAIIIIN 

171)0 

1747 

t/411 

1/'.4 

t/1.11 

Jl. 000 ···-

'100 PJW 

ll!AVAIION 

II VIIS 

10 Ill• 

I SIIHAII 0 

VOlt'"! 

AAIIOI&AII \llll IHI tNt AAilllN 

WAS 110! '.I til II 0 

10.000 lher-.tl '"~·•'-"' 
cubit: y.llth (111CIIll'r.tl11111) ••·· 11111 

r•pecletl to ollrr \l<jlld IL•nt 

IOCrrl\1!\ In ttrolo•t llwrn~S\ to 

pul>l1c l>e•lth 1nol thr 

rnv 1 r01-111 . nr \h11r t or 

lonq trr• rllt'o.ll.,'llt'\\ luo 

tl,.. I 1111 1'4 \t'll Ill\ I 

t-.100 I •t dlwdlllun .11111 ult \llo• 

cubiC yotrlls thsptaotl .a1\o ""'~ '"' lu·~· 

() f f \ l t r t fU l lit' I .S ( ' UU ;\ •, 4 

l()lllflCllll'lll ul It, .. ·,,•lo·o to·d 

,,_.,,v 

l4 1o I y 

) ')0 Pl.,. 

11 t.•,o , v 

'til Pl•n 

,,,, d I .. I It' I,,,,, ''"Ill,, ····· ,,,,, 
1111 1111'1 .111•d duo I • • · 1 I 



SlH4AU Rf 1'0111 Or I Yl\7 IIIAOIIf.H f Yll9 
IIHOJIDS Of DlfiSIOtf IIIAI Al)(MI{~<; POl YflltORIMAIIO IIIPIIINll S 

A\ A [ONIAM!NANI 01 fONfiAN 

Sill ltAHl, SIAl£ (ROO SIGM DAif) (UAD) 
r!Wf*UHS 01 Hll SHfCifO llfM(Df 

fslt~ dtsposal of non-aqueous tank 
ntents; ••cavatlon of rca cont .. lnated 
II and burled sludge area with offalte 
apoul. 

de teach O.velos-ent. IY (09/l0/11'>) (s I 

costs 

~~duel pilot study on JjtfG lpotuat..- S9.19'>.000 

l~th~lene 9l,col) trea\.et~l to _ Pr~unl Worth 

trn.lne ~ff~llveness In ncutrallrlnq 

• Pt:l con\Min&\ed aoll 

rk 011, IY (07109/U) (r ) 

ca .. t I on and .._.terlnt of PCI 
niMiftlled soli and udl-.nll with 

ltdlflcatlon •~ a ~lie onslte unit, 
1 stablltled .. terlal will be tealed to 
rlfr 111 non·l•~hllblltlr and then 

tposed onslte; utractlon of tround 
ter wtlh onsllt treat.ent utl"f an oil 
1--.r and otl/~ater separator with 
t(har~ tnlo a ~lar _,.,,, treal•nt 

tl, .llhtle ln!•-nt flo be uiKI!!d 

''*""J lt!!alabtltly stud•ul of 

.,, .,.,,.:t ,,, un• o• h. ~~''''"',.. 

~. '>00.000 

Capital Cos I 

AO/RA f0t41'1 I liON 

IJA I I\ 

RO• (SCAPI 11'1/1 

RA (SCAPI 91/1 

RO ('lCAP) 

RA (SlAP) 

91/1 

9111 

AAOfiiiOAS PAI·IAIAIHIHI 

11411 

11'>4 
1160 

fOil( I NIMAIIUN 

1.076 ,., .. 

liD w-

IXIAVAIION 

II VIIS 

10 p.-

10 " ... 
I soli I 
I ppb 

(qroumt 

w.llrr) 

.. 

ISIIKAIIIl 

V01lt41 

RA II Oil All UIIY I M1 lit I A~ llllM 

\lA\ MUI \1\ltllll 

ll.lOO lnrtnr"'""' nut tt·t.llna-tl .t\ • 

cubtc r<~rtls w••hlr .AIIr.n .. llvo• lluou<)h 

10,000 

cubtc r•r~h 

1'>.000 

CJ•IIOfl\ 

prr I••• n•r y ~f r te'"' "'I lllu 

rat lotl.llr w~\ flllh ""'' "' lilt' 
100 

lultnrr .JI tuu llf.t\ fliJf \r l..-1 I td 

IH-l•u\t' lu•ll~l t tt·~t-ul ol 

1111' 11!\llltl.tl .A\11 lulluwlnq 

1111'1-.JI lio'\11 Ul 11"11 Olol~ loo• 

na-r•'-'•' I u I,.,, If.,. '" •1h 



Sill MAMl. S1AH !ROO SICA DAH) !LEAD) 
COMI'(MIUIS 01 Itt( Sfl([I(O II(Mf:DY 

nd dlcont.-l~t I on or the ~·y tlora~ ..... 

ubtohl •• 

Efaloel Ol 

COS I~ 

al.-.re Sand a Gravel. DE (0./ll/81) (rl) 

ccavatlon of P{B-cont•l~ted soli '' 

'~ Disposal Arr1 And lldg. AreA; 

~r•ry ontlte ttor ... folio-ed by 

1tlh .ublle Inc lneratlon of e•e~utw 

•I I aNt ... ate; 're.ttabl Illy studies; 

ralctw.l ash wll oe tMiyled and 

tpoted Ofttl\e. 

1111.1~0.000 

lohl Cost 

1191uawllle Dhpoul. rA 101/14/a&) (s I 
-o.al. traftsporlalleft, ~ offatte $4,0~0.000 

~lHtAIIY lllf'ORI Of IYIIl IIIQOUGft IYII'.I 

llfCOROS 01 OICISI!lfl IIIAI A004US~ POl YCIIIOIIIIIAIIO HIPIIIIIll'> 

AS A COIIIAHINANI 01 lOIIfiiiN 

110/AA COHPIIIION 

OAII ~ 

RD. (~CAP). 90/l 

IIA: I ~~API 91/4 

AROUIIOAS PAl IRIAIHINI 

f~CIIIIIAAI ION 

l?f>O b. 400 pp•• 

IUAVAIION 

II VIIS 

lllot 
Shtrd 

cl~raliDft of ll~ld and aludte llnl C1p1111 Cost 

RD. ISfAP) 11'.1/1 
IIA I ')(AI' I 91 II 

llol 

St.alt>d 

ste; dlcOftt .. IMllon of lAnlS, plp1nq, 

xenlf'CJ equl,-nt, and butldlf'CJ 

:~•••Is ~lt9A'led lor 11lw•~ o~ rrusr 

a lrw~l nol to ~•eNd 100 UIJ/100 

•••r crnt••trrs P'(lls on II~ surf"'"· 

\Ill' lll\JlO~•I of butl•l•nq ruhhlt>. 

1\IUtAIIO 

VOl IIH( 

UIIOMAI( Wltr IIIUIIIIU\Illtl 

\lAS MQI \I\ H II 0 

l 'J _ 1 ? / lnt: 1111" f • I I UJI ~I' lr· • I I'd 

cub1c yo~rth 

?00,000 

q~ I loll\ 

lru IIU'I ,tl I Ull \t•l t·• I •••I 



I( .W.(. SIAIE (100 Slr.l DAH) (LUDI 
~(MIS Of IH( S(l(CilO A(HlDY 

:r~le. asph411. and other .. te~tals 
1 cannot be dl•cout•lnahd to Ins 
' ~0 ppa Pels and treat~t 
.. terh" or lloetnerallon) of C)eNraled 
.~t~l•l.wl lOft lluidt. 

CMIS 

,ltuvllle Dhpoul, PA (06/1018'11 (S J 
.wall on and onslle thenul I ~••t-nt 
ont•l.wted tolls. sl..t,es and 

ll'J.l80.610· 

ISl.619.000 
-.nta with solidification and onslt~ Capital Cost 
oaal of ash residuals; Installation 
oil covert In lesser cont .. lnated 
ce areas; deed restrictions. 

Ce..lul. W (M/19/U) (f J 
vatlon and r..oval of lanls and dr~ 111.110.000 

~Lt1HAIIY lc( POll I Of I Yft? IIIIIOUf.lt I YII'J 

RICOAOS Of Olfi'.ION IIIAI AOOIUSS POtYCIIIORIHAJIO IIII'IIIHYl'. 

A\ A fllH I AHI II AM I 01 fOHIIIIH 

llll/AA fOHI'll IIIJH 

IIAII S 

10. (SCAP). 90/l 

AA: (SCAPI. 91/4 

AO (SLAP) 89/l 

AAOfiiiOAS Pill IAIAIHINI 

(OHIIMIRAIIOII 

llot 

Stated 

1.889 w-

I UAVAIIOII 

II VIIS 

Mot 

Stated 

offaltt ·~·~rail~ .-d disposal; r~esent Worth RA (SCAPI 90/1 

Mol 

Stated 

llul 

Stat~ 

..,_ .-d GRille treat..-t of lltOOft 
,. ualnt lOR ••cha"ff or ce..tul 
allon; .. st-..ler treat-.nl ual"9 
~lated actlwal~d carbon with offs1te 
ltual dtsd\lr9'! to surhu watrr. 

IS II HAll 0 

VOIIIHI 

AAIII*Alt WilY INIINIIIAIIIlN 

WA'. HOI '·II II II U 

411.400 lnLine,.ltuu \,.,,., •···I 

cob1c yHds 



SltW.AY A(POAI 01 lUll llll<XOi neq 
IIICOAOS Of UHI\1011 IIIAI AOOIIIS<; POIYfiiiOiiNAIIIl IIIPIIflntS 

A~ A fllH I AH I NAill Ill f ONI IIIII 

Sllf ILW, SIAl£ (ROO SIC.. DAII) (llAD) 

CIWOIIUIS Of Itt( SHlCHD lllttlDY 

hlfh llectrlc, PA (02/llllll (r I 
cawatlon and offalte disposal of soils 
eater lha" SO pp.; addltlon.l r.-owal 
aoll ~~here c:ost -effec:tl we; d.ollt I on 

bulldlnts onslte; tradlncJ and 
•e-tehl I on; OUt 

J. Manufacturlpt, PA (Ol/ll/19) (r I 
;anti on of ~Of t•INled .. ste and soil 
llo.ed b1 offslte Incineration at • 
tA pe~ltted faclllly; Incinerator ash 
II be dhpot,d ofhlte at 1 ltUA 

.df I". 

COS IS 

16,401,000 

Capllal Cost 

11.061,000 . 

Capital Cost 

JIMncfl WoriiS 0.1po11l, W 
stir .ubtle lnctncrallon and 

(oJIJI/MI Ill I 
11>.118.000 

'' at.-nl of u.:awated soli s 1nd 

l1•nls. ontllt disposal of non (P 

o1c a\h rr,lduals In an ina(llvr 

11 11111. oll\1lr ·l,,poul ul IP tn•11. 

Prurnl Wor lh 

All/AA rOHt'IIIION 

UAII \ 

AD. (SCAP) 114/1 

IIA (SCAPI ft4/4 

110 (SCAPI ft'J/4 

IIA· (SCAPI 90/1 

110 (SfAP) 91/7 

IIA 1'..1 AP) 91/4 

AAOUIIOIIS PAl IRIAIHINI 

UlHI'IIIIIIA I I ON 

Not 

Sial rtf 

Not 

Stalrd 

I 0 II> 

1/t.O 

II 0. 000 1'1" 

'14 ,,, ... 

?l'l 1'1 .. 

I UAVAII!lH 

II VII'> 

llol 

Slalrd 

... ,, .. 

I~IIHAIIU 

VOIIJHI 

111,800 

cuh1c y,uds 

• HI'> 

\l.tl t•tl 

AA IIOIIAII Win I Nf I IIIII'- II OII 

WA \ ItO 1 ',I I I l II II 

lh.rrr ••r no,.,,,. It· 

IlK: 1 nr r .tl"' ~ prr,..' 11 ,., I lu 

ot~r r • t r 111 ,.,., ,, , ~ I v "" , • 

Opr t a t IIHJ "I', 1 ' .. I ·." wnu I d lor 

l"all"\\ I VI', M.t~ IIIII tlol \ 1111111111 

not LO~t ,.,,,.,,,.,. 

luc I Ill' I dl IIIII \f•l f·, I o·d 

lilt lllf"l .tllllll I'll' I· I 



' SHC IW. SUI£ (1100 SIGit OAH I (llAO) 
COMI'OI(II S Of JH( 5fl ( C H 0 RUt( DY 

11h at an appro~ed RCIIA facility; close 
1-.cllwe landfill utlnt ~ltt·larer cap. 

s .. tolll •• 

UGIOI 04 

(06/l4/BII) (liP) 

f•ca~atlon and consolidation of 
:ont .. lnated aedl.entt and surface tolll 

IR fon.er lurn ''' Area and cap; 
,.traction of troann water and ontlte 
reat .. nl ualnt tir alrlpplft9, carbon 

.daor,uon, and c d/~~Mter teperallon with 
lhcher,. of tre1ted water ofhlte to 
,~face !IMler; dted reatrlctlont; 
OAttructlon of ~r~nlc vapor r~owery 
y1t .. ; construct•on of flood plain 
i'OIKtiOft dike; lnallllat lon of I 

HChete e.tracl I c. 1111• and uptr_. 
...... ,.. clar u,. 

(06/01/B/) (f I 
\Ciwlllon 1nd onilte lhc,...l lre•l-nl 

' \otl lo rrt110<1r orCJJniC~ lollo-d hy 

SlttHAIIY R£1'0111 Of flft? HIIIOIM>II IY89 

Rl fORO~ 01 DH IS lOti lttAI ADOaf SS Pflt Yllll 011 IU It 0 81PIIl HYI <, 

A\ A fOHIAHIIIAIII Ill fOH!IRN 

COS IS 

S6,0'JO.OOO 

Pruenl Worth 

, 0 100, ooo 
Prl'~rnl llotlh 

AO/IIA f!»4PII I toll 

OAit<.. 

110 ( SCAP) 

IIA f SCAP) 
119/J 

91/4 

NO (~lAP) 89/l 

IIA (\t AI' I 'll/4 

AAOCIII OR'i PAl lilt AI HI Nl 

fllHCIHINAIIOH 

11'>4 .. ,., ... 

I a:f AVA liON 

II VIIS 

llol 

Slated 

I \IIMAllll 

VOIIIHI 

s.ooo 
cubic yards 

II . lllU 

'uhtt .,.,111h 

lAIIOIIAll lillY lilt IIIIAAllllll 

IIA S 1UJ I \ tt I t II 0 

lncrner•l•o" .. d\ ''"' ,,.,,,.,,.,.,, 

'' • w .. blr .tltro n.olt•l' 

lht 0u9h fl> rlo•on" y ·,o 1 rrn1nq 

llu r•t "'"·"'' ,.,., ''"'"""''' '" 
..... 1101) 

hH •• ., .• , .. Iiiii I L. I• I 



S I H !&AM(. S UH (ROO S I GM DA H) (LfADI 
C0Mr01(115 Of JH( S[l(CI(O R(M(OY 

lldlfle~tlon/stlblllullon of lhe.,..lly 
eated soli followtnq tr~atablllty 
udlea. 

COS IS 

SlfttARY AI POal 01 Hill 1111104k~ll I YII'J 

IHCOAO~ Of OlfiSI{ltl lllAI AOOIIISS POIHIIIOAINAIIO 81PIIINYIS 

AS A COIII-"4111AIII 01 COlli IAN 

RO/RA COHPII liON 
OAIIS 

AAOflll OAS Pill ·I AI AIHINI 

CONC(IIIRAIIOM 
I XCAVAIIOII 

II VIIS 

odrlch, I F. Ct~lcal Group. lY (06/14/88) (liP) 

traction of trt.und wat•r and lr~tal•"' 
lnt air strlpptng. carbon ad1orptton, 
I oll/ .. t•r separation with dlachlr,e 
treated wat~r to surface water; ~ 
1lrlcllont; ~·cavatlon and plac.-.nl of 
1 cont .. l~led surface soils In fo~r 
n pit area and cap; conatructlon of 1n 
~nlc vapor recowery aysl .. ; 
-•tructlon of 1 flood protect lon dike; 
lallation of 1 leachate ••traction 
t .. and uptr1de e•lstlnt l1ndflll clay 

(04J/1C,/HI 

•walton of conl .. lnat.d tollt and 
~ron· or off1lle lnct~ratlon or 

te stabtltutlon/soltd• f •c•t•oo ol 
~ SOilS 

1r 1 

Sli.09D,OOO 

Pruent ~rlh 

J1C,0,000 

C•p•t•l Co\1 

AD (SCAPI 

RA (SCAPI 

119/J 

91/4 

AO No NO d.slr. 

ttt~~Uv.tl ••lton wtll 

1~ comJutl r<l I o 

""''1,_-nl NOD, 

~"'""'''·'''"" .. ~, 
( htl\1'11 d', tltl' 

1/t.O 7'> ,,,. 

ISIIMAIIO 

VUIIJ41 

~.000 

cul11c yards 

4.1!00 

lA 11 001 ( WilY IMf I II IRA II 011 
WAS MOl \111(110 

lm: tnrr.alton ""' • o·l•lllt:<l •~ A 

vt•hlr •lll'lll.tlt••· IIIIOU'Ih 

prrlt•tn•• y ~· "'''"""J llo 

r•l•un•lt "'" I" "•••lo•ol 111 lhr 

ROO 

I IH lilt" I •• lOll I II I',, I ' I ', I II UIIIJ 

.,,.,,., tt·d "' II .. ,, ... I I 

fH tltjl .UR 



S Ill llAMl • S lA I r I ROO S I f.lt OA II\ Ill AO) 

COMI'Otll•n Of ll!f ~(l((I(O AlMlDY 

..part~. n (Ol/11/88) (HI 

ttlorallon aftd ••l~tiOft of leachlte 
ollectla. 1y1t .. ; retoratlon, retradl09. 

~ rew ... tatlon of clay cap; MDftllorlnq 

I tround water and sol I; Ollt. 

COSI'i 

S!ll6,000 

C•plt.l Co~l 

-vt• Brothers Old blchold, MS (0'1118/19) (I I 
uwat ton or Kl-cont•lnated tedl-.nt' 
d toll• with offtlle dltpotal; 
~natiM or noi'-KI cont .. tnaled bhcll 

.r·llke .atle ~terlal with offtlte 
tll.aftl ullftt Incineration and offslle 

I,OIAI of nh at .I ft(lA lAndfill 

' 14 • 180 . 149 
Present Worth 

per " Steel • lllov. ll (OJ/11/116) (H) 

S'l.lll. ooo 

'illHHAAl Ill POll I 01 I Yll7 IIIAOU!JII I Y8q 

IIIIOAil'> 01 OJrl'iiOH lltAI AllllRI'i\ POIHIIIOAIHAIIII IIII'IIIHn<, 

A\ A IOHIAHIHAHI 01 IOHI INN 

All/RA COtii'IIIIOH 

llAII 'i 

ulrt:trtl alleun 

RA (SCAPI 111/4 

RD: (SCAPI. 118/1 
RA (SCAPI· 1111/1 

AD 90/4 

u. 97/1 

1111 ('>IAPI IIIII 

ARO<IIIOII\ Pill IAIAIHIHI 

ftlttfl N I MA I IIIH 

174? 

1160 

17'i4 

I . OZO Pfl'l 

7. 100 "'"" 

Ill AVAil ON 

II VII 'i 

Mol 

Attpliublr 

0 11 pp. 

I PI•• ll.hlec•t•oo of PCB coot.-enated 1o1l1 

h a c..-nt lyf,. •••lure •nd on\lle Pt ~H·tll llot I h IIA (\I''') tl'l/1 

llot 

\t.tlrd 

I<; IIHAIIII 

VOIIJil 

l&ol 

Appleublt 

48,310 

CubiC V•tth 

411 111111 

I t,tt.( ..,,.f,t 

U.lHltiAII \1111 INliiiiiiAIIIIII 

WA\ IIlli '.I \It 1111 

COOSII~Ie!l oll'lo 4 ll'lllf'tll•l 

altrrn.tllwt• 111 !111\ III'L<IItl ul 

Dec 1 s eun 

lnt.IUf'f .tt IUh lut ·.nal \ .uuf 

se-.t ......... ~ ..,,,., "''' \t•lrt (r,t tlur 

to uru~rl,ttuC'JI ""'''' •t~t•l•,... ol 

-..lr• ••' lol I••• l••·.tlt•d .uul 

,.,~ ut '""''''·""''lor '>ldlr 

II•·•'U'I ( ll\t 

tnfi.U•III~ Ill 1l.•a I' IIIU 

,,,,,. 1 , r ,I 



'Sllf UMl, SUI( (100 SIC.. OAif) (LUI) 
CCWOIIUIS Of Itt( SlllCilO IUMlOY 

>lac..ent of reJidu•ls; resl~l •~lyala 
1f aolldlfled aolla pr1or lo dispose!. 

(09/19/19) (f 

•cavallon of PCI cont .. l~led aoll, 
••te .. tarlal and aedl-.ntt fra. alta 
,,., I with ontltl Incineration followed 
•r ao11dlflcatlon/fl••tlon of traet-.nt 
etlcl61h; c""'lq of aol h In Ar•• A: 
onttr«ll• of I Jechata collect I on 
.yst .. ; ace••• rrtlt lctlona; and 1round 
•ter .aftltorlnt 

~tolll •• 

!GlOM 0~ 

U IUirrl.als/GrHnup, II 106114/11'1) 

.c~w.allon .and olhllr d1spoul of soli 

•nlalllnalrd at>ovr rrc~ndrtl .ad1un 

" I I 

SIJttAIIJ Al POll I or fTIIl tt•OtK.H FYI! 'I 

A((OADS or DlCISIOIC IIIAI AOOIIlSS POIYOIIOAIHAIID 81PIIINYIS 

AS A CONIAMINANI 01 fONCINN 

COS IS 

$16.900.000 

!'resent Wor I h 

11174,000 

( .ap1 I' I ( O\ I 

110/AA fOHPlliiON 

DAII \ 

AD. 0 ' 'I 

AA. 9)/J 

110 

UA. 

I',( AI') 

(',(AI' I 
tl4tl 

tl'o/4 

AAOCIUOAS PAl IAIAIHINI 

fONCI NIIIAIION 

1148 

11')4 

1760 

Hut 

6,100 ll.IOOpJllll 

Hut 

l•fAVAIION 

II VIIS 

1 PJI'II 

I 1'1"" 

• 

I '.IIHAIIO 

VOI~I 

16,100 

cubic y.ards 

I II/ 

UIIOI&AII Will IIIli III RAI IIIII 

WAS M(\1 ',It II II 0 

dls.adw.ani•OJI'\ (/ llol ul lr.ad 

rsc•prs 1n1o IIW! •"lull to I. 
ln•vallab•lltv ul 

IIICIIII•rol\111\, to""toll'•lly of 

w.aslr -..In•. l1••· 111lrll\lvr 

r~dy, lO\tly. ,.,,1 orqullr\ 

••ltl 1 I 1 ou•l w.a·.lo· h.uull ""J 

lnt I 01'1 .tl IIllO \I" I o·o I o•tl 

!111 1111•1 d IIIIL '· I 

I• ,\ 



II( IIlAH(. s lA ( (1100 s lr.M ()AI( I (UAO) 

WO.(IJS OF Ill( SH(CI(O AEMlOY 

:h; dKontMinatlon and r-.,wal of 
· te ..,1.-nl and tM!IIdl"tl; tround 
ar MRitorl"t; O&M. 

co AAK~. I H (09/08/89) (IU') 
a~tatl.- of ~0 cubic ~udt of tlud9e 
' rca le~tth ·\O()ppa folll*ed b~ 
alte lnclnera·. ·,on and dhpoul; 
Illation or reni'll"t l,lSO cubic ~.rds 
1l udfe and so II t ( P'CI COliC Mil r a l I ont 
~~ with offslte dlapoaal In 
Jllance with all KIA and 1SCA 
Jlatlona; ~~11111"9 ••caval~ areas. 
deed rettr•cttons. 

14,161.066 

Cap1hl Cost 

~ldert Mu.ltctpal lel'dflll II, IL (06/l0/181 (S I 
It lA t~ dr~ dlspo11l area will be S~.611.000 

5\.JiHAAY IH POll I 01 I Yft7 IIIAOUGII J Yft'l 

IIHOROS 01 OHISIOIIIIIAI AOOAISS I'OIYfltiOAIIIAIIOBIPIIINYI\ 

A~ A fONIAHIIIAHI 01 tO~IHN 

110/AA [(l"PII II ON 

OAII S 

ItO 91/l 

IIA. 91/4 

AAOCitl OAS PAl I AI A IHI HI 

fONClNIIIAI ION 

l. 000 Pfll'l ... 

s I utlq~ 

'11.000 ~~~ 

I HAVAIION 

liVIlS 

Not 

'>l•lrd 

..,,M and those CDI'Italnl"' greater Prn~nl Worth 

AD· (~CAP) 90/1 

ItA. (SCAP)· 97/l 

1141 

17'>4 

111>0 1 ~,. PCit will either be ••cneled 
IRCI~rated olf1ll~ or lrlt In plact 
capped with a toll cover; tollt 
Malnattd with ltst l~n ~0 PP- rf8s 
bt consol1dalrd wtlh the landfill 

rial prior to c•ppin9 

I'>IIIV.II 0 

VOlt»~ I 

MAIII*AII Will INliNINAIIIMI 

WA'> 1101 '.I IIlii 0 

alt~•n•llvr 111 llo•~ 1/rcorol ol 

l}r(tstnn 

1,100 lnc..lllt't6\llll> ,,.,,.,,,.,1 lur 1'18 

cubic ~•rd$ (:Of\11"111 • •''""' •',11111'1•• 

Inc. 1m· c .sl ""' \ ,. It•• I r ol l "• 

•,o ,.1 •• 1'1 lh 



SLNtAIIY Rl POll I Of f Yll7 IIIIIOlX.II IY89 

IIICOfiOS Of OICI'>IOfl lilA I AOOIIIS'i POl Yflll OIIINAIIO HIPtlfHYI S 

AS A COHIAICIHAHI 01 COHCIIIH 

SIH IIAM(, SIAl£ (1100 SIGH OAil) (LUO) 

CIWOIUIIS OJ ·H( SH(CHD 11£MlDY 

~rs Landltll, ~I (Ol/ll/119) (liP) 

~lftt; .. ~te-en\ ol surface debris; 

niCift COfttrol and .anllorlnt of trouod 

ter; OM. 

on lrolt.ra Pall, ll (M/ll/19) (S ) 

COS IS 

, •. 767. \DO 

Present Wor I h 

,..,lint of locall1ed Pel aoll area to IZ.016,SOO 

tftllfr •••alence of PCI aource; If Preaenl Worth 

tftllfled tt. 1ource area will be 

cava\ed a.d Incinerated offalte at 1 

CA lnciMrator; ln1tallall0ft of a 
11lwe tround ~ter collection and aoll 

dhlnt •r•t-; 9r0Uftd ~t•r .onllorlncJ, 
J deed altd acuu 'restrtctlona. 

tlds llrook. 011 (09/l0/86) IJ I 
1w111on of £onl~lnlltd stdl~nl wtlh lll.lb0.000 

tpOr.ory sloraqe, ~'lerlncJ, lnl borns ( 1p1l al I oH 

I on\llt ther~&~l tnat~nl loll~tl by 

tlr d11poul of a~h tn 1 ACIIA/I~fA 

AO/RA fOHPIIIIOH 

OAII S 

110 I SCAP) 90/4 

IIA (SCAPI 91/1 

110. 91/2 

IIA. 91/4 

AD I~IAP) '1111 

IIA ('>CAP) 'UII 

AIIOCIIIOIIS PAl IIIJAIHJMI 

l()ft(l NIAAIIOM 

17U 

1148 

17'>4 

1141 

17411 

11'14 

1760 

Hoi 

lb PP-

41.900-

112,000 flfl 

'llh llf• 

lliA~AIIOM 

1(11(1'> 

10 PI* 

IS IIKAIID 

VOlll41 

AA II !*AI I WilY I HI IIIIIU.Illlll 

WA'> IK)I ',II II 1111 

(UIISIIWrr<l .S\ .0 .slll'lll.tlt•r 

I -dy. In< I lUI I II 1111111 t wl\ 

prow 11ic-ll 111 I hi' 11110 

') ln<.lfll'r.tl IIIII \I'll'< lt'o( 

cubic yuds 

lb.OOO 

t uh' t y,,ttl·, 



!.IJ4HAAJ AI POll I Of f Yft? I IIIIOIJGII I Yll9 

RlfOtiO\ Of Dl f IS I Ofl lilA I AOOIIf SS POtfflll Oil INA II ll llll'lll NYI \ 

A~ A fONIAHINANI 01 CONIIIIH 

Ill liNt( , S I A I( (ROO S I r.M OA H ) (ll AD) 
lMfiOII( ttl 'i Of Itt( S{lf C ll 0 IH "( OY 

•f•ll, unl~ss drlenalned to be 

twurdous. 

I IHpe lecb:l I on, lit (01/25/11) fJ ) 
avellon of the .. stern portion of the 
1 for , ... v•l of 4,500 burled lnt•ct 
-s end lndMnt I on of the dru. 
~~•• onille tr offalte; 
~solld.tlon of e•c•veted tolls •nd 

•• onstle follo.ed br hybrid closure 
hl 1"9 of • c:~cted, conl lnuoos 
cover 

CO\ IS 

SI0,010.000 
'resent Worth 

lie ( lectrece· Uti lilies, ll toet29Jiti) 11 I 
,.t lon end IAo:lneut lon of 
.. tAiled toll •nd cleen fiJI 
·•ted er•••; ttecont•IMt I on of 
• tlr..cture\. 

116 ... 00,000 

,,-uenl Worth 

(01/10/11111 (I I 
tlton •nd IIIObtlf orulle lnclntr.ltnn 114.4')'1.11\0 

1 ronl-111.11•<1 \otis .. n.l Sll•.t• l'oco•.t•fll \ln1lh 

AO/RA COHPII liON 

OAII \ 

110 (SCAPI 91/l 

IIA (SCAPI 91/4 

110. (SCAP) 811• 

IIA (SCAPI 90/1 

110 I'>I'AI') 11'1// 

RA (\I AI' I 'I Ill 

AIIOCIIIOA'i Pill IAIAIHINI 

( ONI I N I IIA liON 

1148 

llS4 

1/411 

1/'.4 

14 1 ppoa 

'>.liDO ppoa 

I 1. 000 1'1"" 

I liAVAI lOll 

IIVItS 

10 ppoa 

'J ....... 

I \u• t .1• •·I 

I SltltAIIII 

VIIIIJU 

110,000 

g•llons 

1'>.'110 
cubiC y.a11l\ 

II ',1111 

AA II OIIIAI f WilY I Ml 1111 U 111111 

VA'> IIIII '>II II 1111 

Inc 1n~••l1nu ~··I•·• lt-d hu '"'• 
t.onlrnl\, 1111 lm't.oltun uut 

S~lrclrd fu1 1.11111,\MIIIdll"ll \Uti 

,.,,,. tu l11qh , ,..,I·. 

l111 Htt'l II tt111 • \1 · I • .I 



IU IWW, SUH (1100 Sir.. DAH) (UAO) 
OMP'OIIf•ts Of IH( SlllCHD IUNlDY 

1-.ntt wllh subsequent ash anelyala to 
en.lne flnel disposal location; high 
sture flushlft9 and -.chanlcal cleanlnt 
MWr liM I. and c:ollec:llon and 
1t.et~t (to be detailed dllrlnt dul9'1. 
will Include phlae lejNUtlon, 

tratlon, and air ttrlpplnt) of tround 
rr c:ontalniiMJ f'CI1 at concentratIons 
te I Pfb. 

ln/Pot~hr- 011, l)tt IIMI/M/~) (J ) 
,w1tlon and olfsile Incineration of 
conl•lnaled .atle .aler and ol h. 

tn/ro,lar 011, Ott (M/l0/11) (r I 
~•tlon and lnclnerallon of oils. 
,., lftd hlthl~ c:ont•lnated aol h 
lte dltpoaal of a&h retlduals. 

and 

n/Poplu Dol. Ott (06/?'l/119) I~ I 
,41 olr\lru(l ron of cnnt ... •n•lrol 

costs 

11,041,000 

lotal Co1t 

14.111. ')00 

SI.MMART AI Poa I Of f Y8? JltA(Ujll I YII'J 

RlfORO'> 01 O!CISION IIIAI AOORlSS POIYrttiDaiNAIIO RIPIIINYIS 

AS A IIINIAAINANI Of fON(J AN 

RO/AA COHPI( liON 

OAIIS 

RO ('>CAP) 86/l 

RA (5CAP) 97/4 

110 (~CAP I It 'Ill 

AAOCIIIOAS !'AI IAIAlltiNI 

(ON( I NIAAIIUN 

lUI 144 ,,. 

I UAVAI JON 

II VI I C, 

10 "~ 
I ~ut..sools) 

Not 

Slat ell 

ti .. , .. 

Pr~u~nl ~rth lA. ('>CAP). 9117 I 14? 

11')4 

llbO 

ll I .000.000 Hll j\{Af') 'Ill/ Nul 

I'> I IHAIIIl 

VOIIJHI 

lSO,OOO 
g•lloos 

11.100 

•, ()(II) 

AAIIONAII lolllf 1111 IHI 11~111111 

\lA '> 110~ '.1 I I I II II 

lru.ono•o.sl 11111 •,o·lo·• I •·d 



I&AMl, SIAl( (ltOO SIGI DAHl (HAD) 
~(liS Of •h( SlllCI£0 ltlNlDf 

ath and d!brlt with onalte 
1al of ash 1 f del hied or offal ta 
••I at a IC~A hatardoua waalt 
II; dr.llltnn and the,.. I 

<liOft or dec:Oftt•ln~tlon of dlo•ln 
•ln~ted alructurea, II theae 
wre1 caMOI be decont•ln~ted l~n 
ft 1ft 1 concrete vault ona1te and 
'' t.-porerr alor ... ; dnln 
lon aftd freah.aler ponch ••lith 
, .. to surface Wiler and treat~nt 
esaary; construct a ~111-la~r ·cap 
olh e•ceedl"f perfo,..nce levels; 
r alte by Ratural tround water flow 
f~• W~ltr; grOUftd aftd aurface 
.onltoriiMJ aftd laftd use 
cllons. 

Ollposal, HI (M/J0/11} (S I 
tlon and onalte dlapoaal of debris 
DlldlflcatiOR/fl•atlon of aoll and 
eductiCM· of tround ..,,.,. onstte 

rat-.nt u11"' air strippers or lon 
)t with dlschar9t to 1urface walrr. 

>(:lion ol a slurr.- wall and up 

CMIS 

Capital Cost 

111.141.100 
Capital Coal 

SIN4AAY AI PtlA I 01 rYII2 IIIMOtk>ll IYII'l 

AICOAO~ 01 Of( 1\ION Ill~ I ~OOAI SS POl YUII OR I NAil II 1111'111 NYI 'i 

A\ A I IINIAHINANI Ill I ON( I liN 

AO/AA (Ot41'tl liON 

OAII ~ 

AA. (!.CAl') 'Jl/4 

liD (SCAI'). 90/? 

IIA: (SCAPI 92/4 

AAOCIIIIlA\ PAf IAIAIHINI 

COHffiiiAAIIIIN 

Not 

Stated 

Not 

\ t.ll "'' 

I X[AVAIION 

II 'IllS 

ISIIKAIIO 

YOJUHI 

RAIIlliiAII \lilY INIINIIIAIIOII 

WAS NIH \I I II II II 

116,6'10 ll>f' ll"vrl nl lrr.Jin•·lll 

CUJ.IC r•rds •ffOr1ie1f ~~~ 1111 I flo" I .1111111 

whdr dr\lloold•·. I'·'"" ul.11l~ 
l111 I'( lh. I '• IIIII 

( (I\ I ,. t ,,., I I 'Ill I' •••• I Ill I Ill 



' SIH IWI. SIAH (ROO SIC.. DAII) (lUD) 

(...,.(liS Of Itt( SH£CHD IIUtlDW 

11•1 COUflly lnclneulor, Off {06/l0/89) (r ) 

CO!! IS 

ICIVIliDR 1Rd ca.solldetlon of llh 11.100,000-
... tel lftd cont•IMt.d solh with 11.~.000 

11..-.11 111 IIOf'lh or south llftdflll and rresent Worth 
WI"' v.,.,. ellrKt lOft tnd treiiMnt of 

•hM•t: edrKIIOft lftd trNt-...t 
lllt.,.C I fled) of erDUIId •t•r wllh 
;rsdur .. lo POUI; pre I real..nt of ground 

aler l~~~ttpeclfledt If n.ceatary; 
lter~t• Wiler aupply. 

ldc;o I. II (01/30/M) (liP) 
•cawatlon lftd ontlte treat .... t of 11.400 $9,094.000 
.. ,c rudlof to~~t•ln~t.., soli and C1pltal Cost 

ute aiMf l.lOO r•tc r•,_. of 
Mt .. IMtod Ndl-..nh t.r • c•tnatton 
I vapor ••lr.clt~ tftd 
alldlflcatlon/tllblllltllon foll~d by 

11\te dlspottl: lnttallatlon tnd 
~,.,ton of 1 tnund .,.,., JIUIIC)liWJ 

tSI~ to tnlerc•'' cont-lnlltd IJrountl 

•lrr followed by <'!lOjKliOO IIllO A 1lrr•p 

~II. lniiAII•I lon of IICIIA c•p 

~LittAIIY A( PM I Of FY81 IIIAOIJC.II f Y8'J 

Rl COIIO\ Of 01 U HOlt lilA I ADOII( H f'OI YWI OR INA II II flll'ttflm \ 

A\ A CONIAHINANI Of fONI I liN 

AD/RA COHPII liON 

DAII \ 

liD I SCAPI 91/1 

IIA (SCAPI 'Jl/1 

110. (SCAPI 'JI/1 

RA ('.CAP I 'J \/I 

AROCIUOIIS PAl IRIAI"INI 

CONCI NIIIAIION 

Not 

Statrd 

114? 

17'.4 

114ft 

IXfAVAIION 

II VII 5 

15llll411 u 
VOl '-'if 

.-. 

RAIIO.AII WilT llellleiMAIIOII 

~5 NQI '.1111 llll 

7 7. 000 Inc 11u•r • I 1 on """I d ' n\ I \" 1 o 

cob1c ylrtls u•wrn 11.-r~ .os 111uo lo •s Jhr 

selrclrd re.-11~ l•~l'ur 

e•tr•ct1on) wllloo.,J I'•Owldln•J 

1 propor I 1 on.ol r Ill'"" l1t 

lnclnerll 1011 woul.t lr•wr • 

17.400 q 

I SOli) 

1.100 (~ 

I srrh I 

res HJue wtu r h wc11rlol rrrrrl I u l>r 

d1sposrd ol 011~11 .. ur l•~rn '" 

10 lppropr~o~lr l.uulloll 

ollsllr 

lnLanrr•l•on 1\. ~n~•••· t-•1•~""\'v•· 

llwn lhr srlt•r ll"rl .olleou41o.~ 

•ntl rlors I llllr In lur ,,,.., 

rt•rluLt' r I\~ .ol llw \I It' 



f JIMtf. SJAJ£ (100 Slr.M OAH) I If AD} 
"011(111~ Of lttl SllfCilD Rf"fOY 

II. Ill (06/l0/19) (liP) 
allan and on1lte tre•t .. nt of 1~.000 111.1~~.400 

r~rdt of cont-l~t~led soli 1nd C•p•t.l Cost 
. and SOO cubic yards of tediMnts 
lldlfltltlon/lllblllllllon foil~ 
•It• dltpoul of the •olldlfled 

lftslallatlon 1nd ~r111on of' 
~ tyst .. lt Intercept cont .. ln•led 
1 ... ,., foll.-.d br dhcharve to • 
'"jecllon wll; lnstallat lOft of UU 

rltf\tOft/Ardeft Hllh (ICAAPI... 101111/B'JI 11'11) 
)1/11/lt) 1100 .... the 106/]0/86) 
1 ,..,..,,_. the dec:illon lo construct 

• ~lct,.t .. tt Ill. 

Awrn~ Oulop, lit 109/10/11111 (f I 
.-nt of the ol I l•~r by S I, 960,000 

!iiHtAAl A(P<Mll Of llll7 ltlfiOIJf.tl I lft'J 

AHOAil'l 01 OICI'liON IIIAI AOIMIISS POt W(IIIOAIIIAIIll Rll'ltiNH \ 

A~ A COHIAHIIIAIII 01 (llii(IIIN 

IW/RA fOHt'IIIIOIC 

OAII 'i 

110. (SCAPI. 9111 

RA (SCAPI 91/4 

110. 90/4 

IIA 91/l 

110 I~· AI') ')01) 

AROCIIIOIH rAt IRIAIHIIII 

I ONII HillA liON 

Not 

!iUtrtl 

17411 I. ~00 p~ 

fllfAVAIIOM 

IIVII'i 

Nul 

u<:l1nq • sod-benlonlll' slurr~ w.tll 

'onq Into liM' cl.1y l.1yrr )0 frrl 

r .. ,,. •• , lu~l IIA f',l AI') 'll/ I J/',4 '>l .. lt·d 

111.n 

fSIIHAIIII 

VUllltl 

H. 000 c~ 

(SOil) 

~00 cy 

I sr•hl 

• 

7'.0.llllll 

IIlli. I IIlli 

&J.tllnn-. 

AAIII*All "'" IHI IMIIIAIIIMI 
WAS 1101 ',II II 1111 

ln<:lnrr,IIOII •~ •••11· •••J•rn~l'ff 

th.an I~ seii'Lirtl .dlt'llldl,.r 

•n•l tSors l1lllr lu lut 1111·• 

f rolut I' rl ~k d I ..... ·.I I,. 

'"' t)U'1 ·'' 'lilt ""' I I' ' II 'I 



• ~111 JWU, SIAH (1100 SHiM OAH) (llAD) 

CIWOtt(ltS or Itt( Slll C II D Ill M(Df 

CO~ IS 

StHtAIIY Ill POQ I Of I Yll? lllll!>t.-.ti ffft9 

IIHOIID~ Of OtriSION IIIAI AOOIHSS POIYfiiiORIMAIIO 81PIIIHYIS 

A\ A fOMIAHINANI Of ION( INN 

NII/AA I llftPIIIIOH 

OA II S 

AIIOfiUOAS Pill IAIAIHINI 

I ONI I NIAAIIIIII 

I UAVAIIOH 

II VIIS 

----- ------- -~-

below the surfACo•; r•lrKllon of oil 1nd 
trOUftd .. ,., wiU.tn the conturwent uu 
with treat.an\ ol 9round .. ,,, uslnt 
olt/ .. ter s~ra:or and dlschar .. Into • 
tr.-d Nter rec~r .. srst•; t.-,orary 
OAtlte ttor ... ol cont .. lnated oil lA • 
ucORCiar)l COAhl aeft\ str..cturt ... tint 
ICU Md tsCA hftlr. storate requlr~U 

(06/l0/119) rr I 
l•cawallon of oil cont .. lnaled w•sle. 
fill, debris, and 1~1-.nts fro. on- •~• 
oflslte surf1ce water loll~d by onslle 
lhe,...l dtatrtteliOft In • ..bile 
Incinerator; ••traction, tre•l~l 
(UfltpKIIIedt .and relnjecllon of 
cont .. tnated tround water lnaldt slurry 
-all to pra.ote soli flushlnt: dlsc~r~ 
of a ... 11 ~tltr of eround .. ,., 
outside slurrr .. 11 to c..,entalt for 
Infiltration; cap,lng. 

Out hoard H~r 1~/J ,.11\son. It 
Orrt\qr. dto•alu and It ••' r thr lour 

l '"'' .wa1 o.sl t•tl ""t.nt \J>OI \ .. l oul •' n • "'I Pt II 

171.109,000 

Pnunt Worth 

11 l 
\ I I . B'IO. 000 

( ·'I" ! ,, I (II\ I 

110 (SCAPI 91/.l 

AA (SCAPI 91/4 

Rll ('.fAP) ~'>II 

~A I~~ AI' I '11/4 

Nul 

Stoll eo•l 

Iiiii 

.,, ...... , I'•'•. DOll PI"" ·.o "'"" 

1\IIKAIIII 

VO\UHI 

16,000 

l.ubtc yac tl~ 

I!! 41lll 

UlllltiAII WIU Ill\ \Ill Ul\1111 

UA'> 111\1 '.\1\111\1 

dtl~nto tl1tu til\ d' ..... 11 "' 

I'Ch •011 11 Ny lw tllllttull 
lu ltml • l<-tt ,,,I 

Ill( IOf'f.OIOI wtll111cJ \oo ''' rjl\ 

dtoatn conl.tllllll.tlo·.l ""\lr. '"'' 
a ..otulr llltllorr.tllll ... Y nul 

~cost ellt·t 1 •••· 

''"·· '"''' "' \1\h \t''' l ',.,, 

l 11 11d ,,,,, 1111 I II' I II 

''"I Ill"'' 



l •w. S1Ail (100 SU>II OAil) (llAO) 

IP'OIIIIJS 01 IHf SftrCifD lfltfDr 

•ll\lted soli 1nd s.cfl-.nta with 

ltfl dhpoul. lotAl .-ount of Pels 
tll .. ted to be 711.100 pounds. 

~rd MArine/Johnson. Ml (Ol/ll/89) 
._,.,: COfltlrucllon of lhru 

1.-.nt c:elh to hold cont•ln1led 
1nd ~~~t; ewCIYIIIon of 

ont •I uted sedl•nt and 101 I "'I h 
• lhe,..l or c,_lul ewtracllon. 
ft effective alterullve tr••t-.ntt 
offalte dlapoaal of ••tract~ Pels; 
-.Rt of tro•t~ s~l..nt and toll In 
Pd capped..cCMtal,...t celh; 

.... , of lkeo,e "'ter br •and 
Ill en a.-d urlton adtorpl lOft wl lh 
arte to either an offtlle 11nlt1ry 

or CMalte. 

lo.nthlp Ourp, "' IM/l0/81) I'> I 

Slt'MAAY Ill POll I IJI I 181 IJIIIOIJ(jll I Yll9 

AlfOAOS 01 Olll\1011 IIIAI AOIIAI'i\ POIHIIIIIAIIIAIIO IIIPIIINYIS 

A\ A fllHIAMIHANI Of ftlNI IRN 

COS IS 

tr l 
119,000,000 

P'rnrnl lolorl h 

lll. '14/. 000 

110/AA fllf4Pll liON 

OAII \ 

RO I ')(AI') 90/'l 

AA (SUP) 91/4 

AROflllOA\ I'RI IRIAIHINI 

fl)Hf IICIRAIIOIC 

Not 

'>"I rd 

Hoi 

/10,000 .. , .. 

'1110 ,., ... 

IXIAVAIIUN 

II VIIS 

• •,oo pp. 

I \rtll-.enl) 

• 10,000 pp .. 

(\ot\l 

r lncu\eriii:M'I '"'' on'll«' or olfstle ("P''"' fu~l 

110 I '>f AI') 90/J 

IIA I'>IAI') 97/1 \I .II t•tl 

ull ''h dltfO'II, e•lr1cl1on 1nd 
..,.,.., or conl-1nllrd 9rourwf .... ,., 

1 t.,...•r•l u.u)ul•l ton .• tt• 

ISIIMAIIII 

VOIIJHI 

• 

·.u. oou 

IIAIJOilAII \1111 IHI IHI MAllON 

WA\ NIU ',1 I II I Ill 

nol orl•tnrol 4\ ,, .o.o!llo• 

•llrrn•l• ~,. I lu '""''' 

p• rl•••n" y " .,., . ., ""' 

lt.rtr ••ro no 1'1 H , .• ,.,u l•un ur 

\Od lor•lh·llt lt'•luuoluopt'~ 

\~Ciftrd Ill lho•, flllll Jl,.•or 

IS no r•IIUII~ It' ""' '""''ll(rll Ill 

the ROll cnntt'lnll••t .. tnll• 

l•e•l-nl 1.-tluHtl•"l~ w•ll ~~~ 

\r lr1 lrol 

)Ill JUf'J It IIIII • ). • I 1 I 



SllttAA l A l POtl I 01 I lll? IIIAOIK'.It I l 119 

AI COfiOS OJ Ill C I'> I OM lilA I AOOAI S <; POIYCIII Oil lilA II D Ill Pttl Nll '> 
AS A COIIIAHINANI 01 fOHIIIIN 

H IWtl. SIA H (100 S lc.N OA If I (LlAD) 
'II'OI(IUS Of JH( SlliCIID RlttlDY 

JtllniJ, and actlvat~ cubon 
"Pilon with onslt~ d1sc~r9r of 

1~ water; OUt. 

111 ~.WI (01/ll/11~1 (r I 
tallon and offslle dlspoaal or 

Itt Incineration and offalte rtsldu41 

lhposal of cont•lnated bulldlnt 

I I. 

CDS IS 

.., . 018. )00 

C•plhl Cost 

t latlon.al lt .. ld Dtspoul. Ott (06/10/88) (I I 
11tlon and Ot•lllt .obllt lnclneullon 11~.000.000 
·a cont•lnal ed toll, aedl.eftl. and l'ruenl Worth 

1, lnclwdlnt llnl content• with 
•Ill of lncllotr•led realdual In •n 

• ICIA landltll; pre-burn teat• will 

-qulred to .-..alrltt tht type of 

•' dtstructiOR to be ,_.,Joyed at tt. 

t... Ill (06/l0/1191 11 I 
1nq 1nd 1~(00ll•lll4llllll ol H'wf'f \?4. •,oo 

All/AA COHPII IIOH 

llAII S 

AD fSCAP) 
U ISCAI'I 

8//4 

119/1 

110 I SCAPI 90/1 
IIA (SCAPI· 9~/l 

~~~ (',(AI') '11/7 

AIIOCIIIOII'> PAl IIIIAIHINI 

IONfl NIIIAIION 

Ifni 

J .100 Pfl'll 

Not 

'>l1lrd 

!10 1'1•• 

I UAVAIION 

II VIIS 

No I 

')lltrd 

I 0 l't•• 

I\ I JHAllll 

~0111'41 

J,'lOO 

cubiC yarth 

11.000 
cuh 1 c y<~Jth 

811,000 
fl.lllons 

II HI 

IIAII!»>AII Wtn IIIIIMIIIAIIIIM 

WA\ NOI ',1111 1111 

luclurr<lf 1011 t\ "" opl1oro lor 

PCII lOnl..,.ln.llt'•l d..t11 1\ 

rrw.~wrd lr•• I"" ·. • 1,. 

l111 1111"1 ,1( IIIII j "I j If\ 



.IJ( JWtl, SIAH 1100 SIGH OAH) (HAOJ 
lWC*UfS Of Jtl( SHtCilO IUI(DY 

~•: filtration of t~r ~ter to 
lOwe Kl contMINled Jedt-.nh; 

~ltorlftt of tht ~ter and refllterlnt. 
ftiCelllfy With dltth.rte to I PQfW; 

a\yre t.a barrrts of sedl-.nt and lO 
rrelt of II ,eoeraled ~ste; • ~ ~ 
I l•w.l• will ~ treated b~ offslle 
oeiMretlon and levels • ~ ,._ Kl will 
· disponed offu te •l • lrA 1pprowN 

••• 

btotal •• 

lftCh ll•lled. Ill (Ol/l4/U) fF J 
-altw ~~~r~llon of tludfe• and 

"' .. c ... ted tot h "''"' tndlf"MMI• 
:lerla with aeratiDR of the l.,aon 
tie te etlhance the .. radltiOR proceu; 

1ldue1 fro. the treat.-nt proc••• will 
st&blllted and disposed onslta. 

.r-w/1 lndustnrs. IX fo<J/Ift/Bfi) I~ I 

'ilH4AAY At POt! I 01 I Yft? lltllOU(oll 089 

AllORO'i 01 IllUSION IIIAI AOORISS POIYfiiiORIMAIIO I\IPIIIN11S 

AS A fON I AMI MAN I Of I OMfl AM 

Preaent Worth 

141 _)()0, 000 

Present Worth 

114.'1'1/,000 

ItO/ItA fOHPIIIION 

OAif'i 

RA (SCAPI 91/l 

AD ( SCAP). 90/1 

RA (SCAP) 9'./1 

llll t \1'") 1111/1 

ARI)(IIIOIIS I'Af IIIIAIHIIII 

(()fff f N IRA lltiN 

I sr•hl 

..... I. 1'10 1'1,.. 

llfAVAI IOff 

IIV((S 

IIIII 1'1"" 

• 

l'iiiHAIIO 

VOllltl 

IIAIIO.All Win IH( IICIR'-IION 

WAS MOl '.11111111 

COII(l'lll r•t IIIII~ .a loU-'' ';0 111•. 

oiiHlr I~CA l.aoul •11\fl<IUI luo 

cone rot'"''""\ I of' I,.,. •,a 111• 

149,000 lrKII>f'r.tllllll I\ """ ,. f'•JWII\,.r 

ruble ~.ttlls th.an IIW' \rl•·• lf'•l .dt•·•n.tlowr 

,uwl tloo·~ I til lo· I" ''" llw•t 

Jrolw.t• II\• .ol llw ··•••· 

1: ·,on lilt' '.•·l11 ,,,, It 1111 I, ,ff• I lf<t' 



IH IWtf. SIAl[ (ROO Sl~ DAH) (lUA) 
IWOIHIIS 01 lh( Ul(CI(O IUM(DY 

ardoua -.st• landfill; eMcavallon of 
h •lth • 100 .,.._ PCia and dr.,.. •lth 

slle dlaposal to aft lPA-approved 
1\lty; construction of 1 ~ltl-la~r 

'I c., and alwrry -.11; .. aractiOf' and 

at.eftl of tround .. ter "''"' carbon 
orpllon •lth dtac~r .. to adjacent 

od control c~ftMI. 

(10/0i/16) (rl) 

1l ruction of '" onal te polld .. ter 
•t•nt unit •llh dhchar,. to layou; 

·••I of CDftl•tnaled aollda fr• pond 

., a...t dlapoa• •llh pll aludte; 
val of oil fr• pGftd .,.,., walnt 
.ater aepArator •lth treat-.nt ualnt 
.,,ovect lncl~~erator; elllractlon and 
lllrallon of 'It tludte with pond 
da •llh onall! dlipoaal; ••cawallon 
:~I\ and Hdl~h •llh OAtlte 

oaal with atablllred .. terlal; c•p 

II lied ...... ; O&M. 

(0 .. , .. 

Caplhl Cost 

1!1.1110,000 

C•pthl Cost 

Sl.H4AA'f AI POA I OJ IYIIl ltiiOtX,It J YII'J 

IH CORDS Of Of C I 'i I Ofl lftA I AOOIH S S POl YCttUMIIIlA II 0 Ill Pill NYl <; 

AS A COIIIAHIHAIII OJ fOIIflAN 

AO/AA (OHPII liON 

OAII S 

RA: (C:.CAPI 'Ill\ 

JO. (SCAPI 1111/4 
RA (SCAPI 91/l 

AAOCIII OAS PAf·IAJAIHIIII 

fOHCIIIIAAI lOti 

70 ,.,... 

J UAVAI ION 
IIVIIC:. 

ISIIItAII 0 

VOl 1.141 

... 

RAIIOIIMI \1111 lllliiiiii~IIOfl 

WA\ NIH \1111 I Ill 

cuLic y•rols s..- lrwrl of prolrl.l 1011 l~..~r 

publtc hulth •nil lt.r 

llcy 
(otl I. 
1'>,'184 cv 
J s IUliiJrl 

lfl{tnr••lton w.t\ fuu1uJ lo 

qe~r•lly cu~l .,11r lh•n 

ofholr r,_-1hr\. nl h1lr 

dtSpo\•1 hots hrrn ~rleclr•l u 

the rr.ro.ly too lh1\ s1tr 

lhr l.o1 ~l' "" """"' "' liiH lu1 

llllllll'l.tiOII f111 d , .... JI IJ4111 

I II U>HI.O 11-111 •l' I qhlt"tl 

•IJ•III~I 1111 111~1.0111111 ol ~luolqr 

In'"'"'''""'· • l•lllt 

qu•l\111 y ol ""~I r "'""'' h.ovr 

to he I r•nsiH" lr1l tu •n 

Ill( lllti410r I h 1 \ wuu l1l 

101 rr•sr lllf' ol.tlliJI"I ol 

r•posurr uf lhr lh1ldll. lh1uu•1" 

ol(l.lllrnl•l Stllll~ tllh1l1" 

I U( I Ut"'l 4 f I Ull _.,, 'l I' j, .• lt•d I HI 

II~ s-.,1 I II"·"" 1 1 y "r 

P{H (fJIIIJfftllt.&lt·d Ill' II'IOrl-.l'd 



S~RY A(I'Oal Of fU17 IIIIIOtJ(JII llll9 

IIICOAOS Of OlrtSIOII lltAI AOOfHSS POl YCIIIOfiiiiAIIO IIIPitllnl S 
AS A CllffiAHIIIAMI 01 COIICIAM 

f •AM(. SIAl( lltOO SIC.. DAH) (lUI) 
~(NI~ Of IH( ~lllCilD RlMlDY 

f1/(rlner, OK (ll/14/16) lfl) 
tllon of surface and trOUftd .. ter 
..,.ration of IAil folio-ed ~Y 
te tnclneral ion of ortanic I lqulch 
Dtf1lte dlaroaal of aah real~la. 
1lte lncl~••tlon with onalle 
••I of solid ash realdua1t, and 
r rec,cle or treat tunapeclfled) 
.~al I lquldt follo-M b, ofhlle 
1rtt: onstte treat-.nt of aolla and 
1 ra, OM or •r• of the followlnt: 
;a I ...,traltratiOR, 1ol tdl flcallon, 
"IIIII, cheafcal o•ldetlOR/redwctiOft, 
trlppl~~t: IOtor,·tiiA IACIReratiDft 
·acale test to .. conducted for 
1re COftleAt aftd rNCt lORI Of 

'luld c ... luat IOftl and If 
11ful, conduct pilot atudy alld 
Oftl ......... . 

ll (Ol/1\/11'>1 (f I 

COS IS 

lU,OOO.OOO 
l'reaenl Worth 
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APPENDIX B 

·DIRECT CONTACT RISK CALCULATION 



Risk calculations ~or an Individual contacting PCB Contaminated 
Soil 

Risk are calculated below !or an individual in contact with PCB 
contaminated soil at three concentrations, 0.1 ppm, 1 ppm, and 10 
ppm. The pathways considered are soil ingestion, dermal contact 
and inhalation o! volatilized PCBs. 

Soil Inqeation Scenario 

Some o! the PCB in the soil is going to volatilize throughout the 
years. Therefore, i! a more in-depth assessment ia required, the 
volatilization of PCB needs to be account•~ !or. The equations 
used to accounc !or the volatilization ot PCBS !rom the soil over 
certain period o! time are derived in Appendix A. o! the EPA. 
document titled Development o! Advisory Levels !or Polychlorinated 
Biphenyls (PCBs) Cl~anup (U.S. EPA, l986a). 

AsaUllptiona 

Exposure Factor ~alue Ra~erence or co-ent 

Child Ingestion 
rate (mgjday) 200 u.s. EPA, 1989! 

Adult Ingestion 
rate (mgjday) 100 u.s. EPA, 1989! 

Exposure Duration 
!or a child (yra) 6 u.s. EPA, 1989! 

Exposure Duration 
!or an aduld (yra) 24 (:30 - 6) 

Exposure Frequency 
(daya;yr) 365 u.s. EPA, 1989! 

Body -weight 
child (kg) 16 u.s. EPA, 1989! 

Body veigi!K 
adult 'k9\·. 70 u.s. EPA, 1989! 

Absorption fraction 30\ u.s. EPA 1986a 

Exposure • ~ X lB X El X ED 
BW X AT 

1 



where, 
c • concentration of PCB in soil 

IR - intake rate 

ED • exposure duration 

EF • exposure frequency 

BW • body weight 

AT • averaging time (70 yrs for a carcinogen' 

To estimate exposure, the average concentration o! PCBs in soil 
over the exposure period is calculated. The concentration of PCBs 
will decrease with time due to volatilization. This concentration 
is estimated using· the equation A-35 !rom the 1986 PCB cleanup 
quidance for an uncovered surface. 

where, 

erf __.____ dz 
2 t 

C
5 

• average concentration of PCB in soil (ppm) 

C
50 

• initial concentration of PCB in soil (ppm) 

z • depth of contamination (em) 

• constant defined by ---P~· X E 
[E + ~~ X (l - E) X Kd/H] 

t • exposure time divided by 4 (sec) 

Dei • effective di!fusivity (cm2;s) • Di x t 11 3 

o. • molecular di!!usivity (cm2;s) 
~ 

E • pore porosity (unitless) 

P
5 

• bulk density o! soil (q;cm3 ) 

Kd • soil;vater partition coefficient (mg;q soil)/(mq;cm3 water) 

H • Henry's Law Constant ( atm-m3/qmol) 



... 
' 

Example calculation for the follo~ing set c! assu=p~ions: 

z 

o. 
~ 

E 

ps 

l<d 

H 

t 

c -• 

- 25.4 em (10 inches) 

- 0.05 C'1112/S 

- 0.35 

- 2.65 q;c:m3 

- 1000 (mqjq soil)/(mq;cm3 water) 

x 1n-3 (atm-m3 jqmol) -- 8.37 

• 6 yrs/4 • 1.89 X 108 sec/4 • 4.73 X 107 sec 

l ert ' z dz 
25.4 21.53 

This equation is solved by assuming di!terent values of z and 
evaluating the error tunct~on using the table attached. Then the 
integral is evaluated numerically usinq the Trapezoidal Rule. 

z Ccml ert Cxl 

0 0 
5 0.2550 
10 0.4847 
15 0.6778 
20 0.8116 
25 0.9103 

Using the Trapezoidal Rule: 

t(x) dx • b- a (!(x0 ) + 2 !(x1 ) + 2 !(x2 ) ~ ... 2 !(xn-l) + !(xn) J 
2n 

c. •(25.4- Ol (0 + 2(.02550) + 2(0.4847) + 2(0.6778) + 2(0.8116) 
(25.4) (2) (5) 

... 0.9103) 

c. - 0.54 ppa 

The same procedure is used to deter.ine the average concentration 
tor a period ot 30 yrs which yields a concentration ot 0.28 ppm 
tor the adult exposure. 



·-

Exa~ple calc~la~ion fer sc:l 
concentration of l.O wO~ 

...... 
-I a c.'"::ld at a:-: 

Exposure • ~o~·~5~4~m~q~x~2~o~o~~~g~xo_~J~~w5~d~a~v~s~x~~6~v~:~sL-Ax~·~--~xL--&·-------
kg day y~ 16 kg 

X y: X 10- 6 lsg 
365 days mg 

• 5.8 x 10- 7 mgjkg-day 

Simila~ly. the adult exposure is estimated-

Exposure - 0.28 rna x 100 rng x J65 days x 24 vrs x 1 
kg day yr 70 kg 

_;:. 
X yr X 10 ~ kg 

365 day& mg 

- -~ ... • x ,_o- · -. .... ;·-g d•y ... ...,; .. - .... 

X 1 
70 y~s 

The total exposure ~s calculated by adding the child and the adult 
exposu~e. 

~ • 1 - 2 1~- 1 mnj~g-d•y ... o _a exposure • ' . x o..: -"':1 ,... ... 

Cance~ riak is then cal~lated using a cancer potency !actor !or 
PCBs o! 7.7 (mg/kg-day)-~ and multiplying by an absorption factor 
of 30\. The table below summarizes the total exposure and risk 
from soil ingestion (child • adult) for the three concentrat1o:1 
values. 

Soil Concentration 
(ppm) 

0.1 
l. c 
10 

Dermal Conbct Scenario 

Total Exposure 
(..;/kq~ay) 

7.2 X 10-S 
7.2 X 10-/ 
7.2 X 10- 6 

Risk 

AS in the aoil ingestion scenario, the concentration o! PCB in the 
soil is n~ to be averaged over the period of exposure to accou~t 
for the volatilization of PCBa. Exposure is estimated for both a 
child and an adult. A child age• 3 - 18 years old wearing shorts 
and short sleeve shirt is assumed to be exposed 3 times;week durir.g 
the spring and fall and 5 times;week during the summer months. The 
adult is assumed to be wearing long pants and short sleeve shirt 
while gardening 1 day;wk during spring, fall and summer. 
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Exposure Factor 

Su::-!ace area 
arms, hands and lag5 
(a~erage J -18 y~s) 
(m.: ;event.) 

Surface area 
a:-ms and ~ands 
(adult) m 

Soil to skin 
a~~•r•~ce factor 
( mg/ Cl:l ) 

Exposure frequency 
(child) (events;y::-) 

Exposure !req".Jency 
(adult:) (event.s;y::-) 

Exposure durat:ior. 
(child) (yr) 

Exposure duration 
(adult.) (yr) 

Body weight (child) (kg) 

Body weight (adult) (kg) 

Absorption fraction 

Assumptions 

Value 

0.40 

0. J 1 

2.77 

1J2 

52 

' c:, 
... _ 

12 

38 

70 

10\ 

Exposure • C X SA X Af X !f X ED 
Bioi x Al' 

'Where, 
SA • surface area (ca 2;event) 
Af • soil - akin adherence !actor 

U.S. EPA, !989! 

t:.S. EPA, 1989! 

u.s. EPA, 1989! 

t:.s. !?A, 1989! 

judge::te!"l": 

(18 - ., ' ~I 

(JO - :e; 

t:.S. EPA :9S9c 

t:.S. E?A l989c 

t;.S. EPA 1988a 

The absorption fraction ia baaed on a atudy t.he vas conducted by 
Versar;Mobil to measure the dermal bioavailability of dioxin {TCOD) 
and trichlorobiphenyl (TCB} sorbed to soil. Results of thia study 
will be incorporated into a draft repcrt titled Oeraal Absorption 
ot Dioxins and PCBa from Soil (U.s. EPA, 1988a) which is being 
revised by Veraar for the Off ice of Toxic Substances. In vitro 
dermal absorption through human akin resulted in at absorption for 
TCB in lo~ organic content soil (0.77\ orqanic aatter) and 10\ in 
high organic content soil (19.35\). It is important to understand 
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the ~ncertainties associated w:th these values. 7hese a~e =ase~ 
on only one experimen~ and the TCB content ln the sell ~as :c:: 
ppm. 
To estimate the exposure tr.rough the dermal route 1 the ave~age 
concentration of PCBs in the soil needs to be estimated an:! 
volatilization of PCBs accounted !or using the same proced'...:~e 
described i;. the soil ingestion scenario. The average 
concentraticr. of PCB in the soil after a period of 15 yrs is C.J3 
ppm which is used !or the child scenario and 0.28 after 30 y~s 
which is used !or the adult scenario. 

~r:oal exposure is estimated !or a child exposed to soil ·.·ith a:-. 
.:..r.itial conce~tration of 1 ppm o! PCBs. 

Exposure - Q~~~ mg 25: ~~Q m:2 ~ l.~2 1v~mt1 25: ~.77 mg 25: 
kg event yr cm:2 

X 1 X 
, 

X yr X l.C-6 kg X 1Q4 . 
38 kg 70 yrs 365 days 

a 8.6 X lG- 6 mg/~g-day 

:r. tr . .:..s case I as in 
expos~re !or an adult 

the adult calculation 
is estimated below. 

mg 

eve:-. t -
Expos·..1re - c·. 2 8 mg x o. 31 m2 X f2.77 mg X 52 ev!nts 

kg event em" yr 

X lf2 vrs x 1 X 1 X 

l~ v;·:l 

g2 
m 

day. 

70 yrs 70 kg 365 day mg m" 

- 8.4 x 10-7 mg/kg-day 

The 

Then risk is estimated by multiplying ~~e total exposure (child -
adult) times the cancer potency !actor for PCB and multiplying by 
the absorption factor o! 10\. The ta~le below summar.:..zes exposure 
ar.d risk for the three soil concentrations. 

Soil concentration 
(pp.) 

0.1 
1.0 
:o 

Vapor Inhalation Scenario 

Tota 1 Exposure 
(:.gjkq-d.ay} 

9.4 X 10- 7 

9.4 X 10- 6 

9.4 X 10- 4 

Risk 

7 X 10-7 [B2] 
7 X 10-6 [B2] 
7 X 10-S [B2) 

Exposure to volatilized PCB is estimated for an individual standing 
on !ita. f! risk estimates exceed the cleanup value range of 
10- - 10- , then off-site air concentrations need to be estimated 
using dispersion models. In order to use dispersion aodels, site 
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specific da~a s~c~ as ~e~ecrolcgical data are necessary. o~ s:~e 
a1r concantra~:..ons are es~1matec! by us1ng a "box :Jcdel" des:::-:.t:e:::! 
in the 1986 PCS g~i~ance c!ocu~en~ (C.s. EPA,· l986a). 

c -
LsxVxH 

where, 
Q • !lux rate (gjsec) Q • Emission rata x Area 
Ls • width dimen~ion o! contaminated area (m) 
v - average wind speed at mixing height (m/s) 
H • mixing height (m) 
At the mixing r~ight the V • o.s x wind speed. A wind speed o! lC 
mph (4.5 mjs) which is the average in the United states is used. 
The !lux rate is estimated using the model described in the 1986 
PCB guidance docu~e~t (U.S. EPA, 1986a). It is assumed that the 
contaminated so:l is uncovered and the depth o! contamination is 
25 em. 

~~ssio~ rates a:-e tabu:at~d belo~. 

Soil Concentration (ppm) 

C.l 
:.o 
10 

Emission rates (q;ca2 -s) 

9.9 x 10- 15 
9.9 X 10- 14 
9.9 X 10-lJ 

To estimate the concentration in air, a mixing height o! 2 m and 
a width r. cf 4 5 :: are assumed. These are the values assumeC. i;. 
the 1986 ?Cb g-..;idance document (U.S. EPA, 1986a). Air 
concentrations are tabulated below. 

Soil Concentration (ppa) 

0.1 
:. . c 
10 

_,0 
9.9 X 10 ... 
9.9 X 10-9 
9.9 X 10-S 

: r ... "'l a 1 a t i on expos'...;:- • 
listed belo-w. 

is estimated !or an adult using the assumptions 

Exposure Factor 

Adult I~alatic~ 
rata (m jday) 

Exposure Duration 
(yrs) 

Body weight 

AssUllptions 

Value Reference 

JO U.S. EPA, 1989! 

JO U.S. EPA, 1989! 
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a::·..:..:.: (l<;) ' ~' 

Abscrp~ion !raction 5C\ 

Exposure • 9.9 X 10-lO q X 
day 

-i - 1.8 x 10 mg;xg-day 

·..:.S. E?A, :989~ 

L".S. EPA 1986a 

X JO yrs X l X 
70 kg 

, 
• 

70 yrs 

Exposure and r;sks are tabulated b4low !or the ~hree concentratio~ 
values. 

Soil Concentration fppm) 

0. 1 
l.G 
:o 

Exposure 
(~/kq-<1ay) 

, 7 10-7 
... • X 

' -- • I 

1.7 

8 

X 10-6 

X 10- 5 

Risk 

- X , 0 -i [B2: ' ... , 
-; X 

,,..,-o [B2: 
i X 1~-5 [ B2 ~ 



Uncertainties 

sources o! uncer~ain~y include measured values tha~ may nc~ 
be accurate or represen~ative, use of mathematical models whic!"l 
may not reflect the physical or chemical process act~ally occurr1ng 
and assumptions on the selection of parameters in the models. 

The analysis conducted used the physical and chemical 
prope~ies of Aroclor 1254 to estimate air emission rates because 
thia will yield the most conservative estimate. On the other hand, 
the Agency derived a Cancer Potency Factor for Aroclor 1260, which 
is the moat toxic o! the Aroclor, and uses it to be representative 
o! other PCB mixtures. However, emission ra~e reaulta may not be 
affected aignjficantly since these two Aroclors have similar 
physical and chemical properties. 

Human behavior patterns can strongly affect exposure results. 
Based on the 1 imitations of our kno'tiledqe, the values for the 
exposure duration and frequency !or the path'tiays considered are 
intended to be bes~ reasonable upperbound estimates. For example, 
the vapor inhalatio~ scenario assumes that a person will be 
breathing at a JO m ;day cat• 24 hours/day for a p.:riod o! 30 
years. It also assumes that the concentration indoors will be the 
same as the concentration outdoors. These assumptions are 
considered reasonable since it is possible to observe certain 
subpopulations ( i. •·, housewife) spending the majority o! their 
~ime at. their residence without air conditioning. 

In the soil ingestion scenario, the exposure values obtained 
do not account !or children with pica behavior. Exposure es~imates 
~hat •ill re!lec~ this type of behavior will be considerably 
higher. 

The rate of air emission through volatilization was calculated 
using the model developed in the 1986 PCB guidance (U.S. EPA, 
1986a) . The model is based on theoretical maas-balance equations 
to account for tundamental physicaljch~ical transport processes. 
No empirical data are available to validate the model. Values o! 
the parameters that are input into the model are based on soi:. 
characteristics such as E and Ps, physical laws such as Di' cr 
determined .. pirieally such as Kd. The latter is one of the major 
sources at uncertainty. The Kd depends not only on the chemical 
but also in the soil characteristics (i.e., organic carbo~ 
content). A ~d baaed on highly adsorbable soil was used which will 
result in a higher .. iasion rate than if a less adaorbabla soil 
such as sandy soils is used. 

There are alae uncertainties with the values used for 
absorption !actors. For example, the abaorbtion !actor of 10\ used 
in the dermal exposure scenario is baaed on vary limited data. 
This assumption was baaed on one study 'tihich used a concentration 
of tetrachlorobiphenyl of lOCO ppm in the soil. It is lixely that 
the absolute dermal absorption at lower concentrations in the soil 
will tend to be less. 
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soil and ·the scil cap wi~! p~event PCBs t~o~ ~lg~at:ng to t~e ground vater at levels tha: exceed .5 ppt. ~:t~ the ~ed~ce infiltration ~ maximu~ PCS concentr~ion.proJected !or t~e ground vatar (occurring after 1645 years) ~s .3 ppb. Again, a deed notice would be warranted to prevent direct contact Wlth the soil in the future. Consistent with Table 4-2, a fence and so~e ground water monitoring (annual) would be recommended. 
100 ppm PCBs Source At 100 ppm, PCB concentrations in the ground water are projected to exceed the .5 ppb level slightly -approximately .6 ppb, even with the addition of a lowpermeability cover aoil. At thia concentration, for the s:te conditions presented, the third cap illustrated in Fiqure c-1 would be recommended. The addition of a flexible membrane line~ reduce& intil~ration sufficiently to prevent migration of PCBs to the ground water. Consiat~nt with Table 4-2, a deed notice, fence, and periodic ground water monitoring would also be reco~ended. 
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SITE DESCRIPTIO"-·;_~~.,,..-..-~ .. ..,,,.~ ~t~-a~es lil \1ed.le~ Fi<"'r-.da. lpprox.:r...are!:, iO ::-.;.es 
;,or.hwest of Miuru overly·~~~ the Btsca::nt" Aqut.fe:-. Tnis aqut.fer 1s used as a sole source :!r.ru::.l!ig 
""ater supply for a large populacon. Tnts locanon h.a.s been the sae of a vanery of busmesses 
mciudlng the manufacture of banenes and fiberglass boats. repal! of trucks and he.1vy equ:o~:-:t 
J.nd a.11 automobile s...--rap opencon. Battenes. underground storage t.an.ks. tra.nsfonne:-s. Ols~ari:le::: 
od tanks and other m.~scellaneous debns have accumulated a.s a result of disposal from past ana 
present opcracons at the sue. Conurnmants have been identified wtthtn the sod. sedune:m ar.c 
~ound wate:-. 

WASTE QESCRLPTIO"-': The conwninams of concern are polychlorinated biphenyls (PCB s ;. 
organ:c compourds a!1d metals such as leae. a.rsemc. cadrruurn. chrerruum. copper. mang:l!'.es.e. 
:-::e:-cu:-y, ZJ.r:c and ancmony ~ quannces and concent:ra!lons of the pnmary cont..anuna..'i!S a:e 

PCBs - 48,(0) cubic yards of soil at 1.4 ppm to 7f:JJ ppm. 
12.()(() gallons of free oils 'With concentracons up to :.700 pprr:. 

~Jd · :: .500 cubic yards of soli at 1.100 ppm to 98.(0) ppm: 

.-\!'~me · 9.CXX) cubic yards of sot! a! concenc-acions greater than 5 ppr.-:. 

?:.J"H").'AYS OF CO"-'CERS: Of s1gniflcanr concern IS ground water rranspon of PCBs anc ie.ui 
:o pnvate we_lls and le:.u:l mtake due to mgesnon from d.lrect cont?.ct ""1th local so1is. A~ pa:'1lCWll! 
mane; conta1mng PCBs provides a poss1ble tnhalanoo exposure parhwa;r to onsae work.e:-s a:;c 
offme to netghbonng residents. 

TRE:\D1E:--.] TECH"-'OLCXJY SELECTED· The recomrnendea remedial altcnacve mvoives Lie 

cx.::avanon of PCB contaminated soils> I ppm and solldify1ng wnh a cement-based matenal 
followed b;r on me placement- Soils contaminated ""1th > 100 ppm le.ld or> 5 ppm a.rsemc ~,~,.,1: t:-= 
excavated and chemically fixed (stabilized). thus reducing diss.olunon and diffus1on rates. E:-:e 
ods comarnmated \lw"Hh PCBs will be created offsue at a ioxics Substances Control Act (TSCA J 

approved mcmerator. The offsite disposal of the ~oil is cost-dfecnve. tmplementabie anc 
s:msfied the cilsposa..i reqwrements of TSCA Pan 761.60(a ). The solidified mass \lw1ll be :-:oJace:: 
onstte approximately 4-5 feet above ground water level. 

~Ol"IVALEl'-]" TREATMEKI": TSCA regulation 761.60\&)(4) requires th.lt soils coma;n:r.g 
PCBs a: concenrracons gruter than 50 ppm be ~stroyed by tnctneracon or disposed tn a cr.e::-.:Q. 
waste landfill. TSCA 761.60(e) prov1des for the approval of alternative methods of disposal 
, ... htch acn1eve a level of performance equivalent to mc'ineranon and pn:xeccve of human healtr. ar:.: 
: ie envtronmenL The: TSCA Spill Oeanup Poltcy (Pa.rt 761.120) coven spills wh1ch occ\.l!7'::: 
~1nce .\-iay 4. 19!7. Spills which occurred before that date are to be deconurnmated to 
requirements emblished at the d.iscrecon of EPA. usually through its regiooa.l offices. TSC.A 
regulacon 761.123 deftnes the relationship of the PCB Spill Cleanup Policy to other statutes ~r.e 
Policy does not affect cleanup su.nd.art:is or requtremcnts for the reporting of spills unpose.c. or :o 
De Imposed under other Fedenl surutory authonces mcluding CERCLA.. Where I'T'lOf'e than one 
requ!Iement applies. the soicter standard must be met PCB spills at Pepper's St~l te<:>k place 
cunng a penc:d be1wee:1 1960 through the eari;r 198as. therefore the PCB Spill Cleanup Polic~ t5 

not appilcable to th1s SHuanon. 
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::-. .::ner:u:or .... as ce~~e.: J:-:a.:.:::-ta::Jie c..;e :c :-.:~n :-:-Je:..L .:or.te:":! ;r. :..'ie .:on:.l:7'.1na=ec SOliS Tr.e 
. c:JC.liz.a:J.on of tr.e ~e:J.ls ·.-.o~:2 res..,;!t L'i s:r.:~~::a.1: a;: CJs.:~a..rg:s :., er. ·.-.1r.'i :ne 1:-:1pie::-:e:-::.accr. 
o: a:.r conr:oi mecham~ on t.r.e :nc:ne:-a:or Depend1~:: :-- ... '..!"~ ~ ........ _.,,.~'Jll":'iethod usee. s."?"·'"'~:
·' :.He:-s or bag hous.e tilre:-s conta.rmnated ...,!!:, metals. <..r; .netals 1n th~ Incinerated ash. would 
~~::;:.me appropria.re dlsposal. Offs1te d1sposJJ :n a cherruca.l waste landfill was elmunated as a.n 
c;;:1on due to high cosr. mhiliuon nslts a.nc concerns of offSHe tra.nsporuuon of the matenal. 

Tne ~lectee remedial action addres~s direct contact~ reduction by ~ndenng the PCB maru 
:~mobile through cherrucal fix.acon. In addition. the sohdified mass v.ill be covered wtth a 12-
:r.ch laver of cr..Jshed limestone to further eliminate th~ threatS. Since PCB conwrunated soil 
wl[h concentrations > 1 ppm Wlil be solidified. the acuon IS consistent wich the TSCA PCB spill 
Ceanup Polley (76 i .12.5) whic:, recommends a 10 ppm cleanup level for a site with nonresrnctee 
J.:.:ess. 

Of ::h1ef concern wnr. the f:xacon m<:thoe IS the long term integrity of the fixed mass related to nea: 
)~:-:·ace grounc! ware:- or 1nflltracng ramwa~e~ wh1ch may contribute to migration of the 
~·ontarmnanrs. To as~ss nsK of inJury to health or the environment. the EPA performed treatabilit) .. 
s:ud1es on the solid i'TUx to deftne performance standards. The tests pcrfonned to verify the 
:r.tegnry of rhe solid.:r1ed m.ac:ru were To:rJc Characterucc Leachini Procedure (TCLP), Extraeoon 
F7ocedure (EP) To:x;Jc:ry. A~S 16-1 and a modified MCC-11. Fate and modelini (method not 
:;:vvtded) we:e u~ to est.tblis., ground ware:- acnon levels to momtor for fa.ilun: of the 
:e::::nolog;• Th1s re~eC:ia.l acuon .,,,.a..··~·am; the subrmsston of a wa.~ver under 40 CFR 761.7 5(1)(..;;, 
:or che!Tilca.l waste la.'1df!lls. Cnder this regulation the EPA Administrator may waive cerwn 
'Jndill requirements 1f His det.e:mmed that the landfill does not pre~nt an unrea.sonable risk of 
:nJury or adve:-se effec:s to he.1lth or the enY!ronment This alternacve sacsfacrorily addresses 
.;:;.:cific conce:-r.s tr. TSC.A che!;'.lcal waste landfill reqUl!'ements by providing leachate collection. 
"7:0nl[onng we:is anc J l:ne~ or fi:i :o mamta.:r. :t'le solidified mass above the ground water ubie. 

?:.:::unete;s for ti"le ::"eatabili:y srJdies we~~: us1ng tM Ware: Quality Criteria Standard of 0.079 
r.g.' 1 PCBs tn wa:er for PCBs at the proper.:-- l:ne ~veral hundred feet from r:he solidified mass 
;~· s1ng ground ware:- i"ii()(jel!ng. a level of i ppb PCB 1.11 leachate from the solidified rrass was 
~s:Jbllshed a.s t:-te rr:.1X1mum allowable concenr:-acoo which would yield an accepable risk ar the 
receptor. Results from the t:reatabiliry srudJes alltndica.ted coocencncoos of PCBs in leachate of 
1ess L"'lan the derec~bie ltmit of 1 ppb. 

-:-:~.1s remedJal a::::or. c~'i t:o<: ..,.,ewee to be cor.s.srenr wich rwo areas of TSCA PCB disposal 
::-o!tcJes. Tne sol!c!tficJnoo of the waste and ieacnaxe momronng proY!de addmoru.l protecnve 
"7:easu.."es L1a.n a."e requ1reC tn the chemical waste landfill regul.acoos. The accon also achieves a 
.:vel of pe:-forrnance ecu1valem to lfiCtneranon. Ana.lvs1s of leachate from the solidified nuss 
'.iOWS no PCBs ar a derecnon lirru: of I ppo. which su'ppons the conclusion that the mobllHy of 
?CBs inro the surroundmg env1.ronmenr IS essencall;r destroyed. 
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S.i:TF_ :_)F,SCRJPTIO.'<: .:ne Wide Beac!'! ~·elopmer~r me IS locatea tn a sma.2lla.Jcf''"::--~ ---:-·:-·
.~ 8:-J..r.-.. :--;ew York. approx.tmately 48 km south of Buffalo. The Development CO\~:-:.::: 
:~e~:l..res. 16 of which are developed for residential usc. The slte is bordered on tne wes~ o:-- l...U! 
~~.e. on L'ie south by wetlands and on the east and nonh by residennal and agnculrural prope:-:y 
Bet wee~ 196S and 1987. 155 cubic meters (approrim&tely 744 barrels) of waste oil. some 
~onra1rung polychlonnated biphenyls (PCBs), was applied to roadways for dust control by the 
\Vide Beach Homeowners Associaoon. In 1980, the insullation of a sewer l.me resultee :r. 
ex.cavacon of highly conwnina.Ied soils and surplus soil was then used to fill in several yards a.."ic a 
neJ.rby g:-ove of rrees 

The Erie O:lunry Depar.ment of Environmental Plannini invesriiatetl a complaint in 1981 of cx:i<m 
.: orrun g from nearby woods. They discovered 19 drums in the woods and rwo con tamed PCB
:ontarrunated waste at:. Alerted to a potennal problem subsequent tnvesogatory s.a.mphng reveale;: 
:.'1e presence of PCBs tn dust. soil. vacuum cleaner dust, and water samples from pr.va:e -w.:lls. 

r~ 1985 the EPA performed ~,:; action to protect the public from the immediate roncem until 
':T.olemcnrat~on of a long-term measure. The acoon rnvolved the paving of roadways a."'.d d.:-a.in..age 
::rches. decontal'T'J:iJtlon of homes by rug shampooing. vacuurrung. and replacement of w 
:ond.moner anc fur-r1~ce filters and protecnon of mdrv1dua.l pnvate wells by 1nsta.!lanon of 
:::::Jr::c:Ji.are rllte:-s 

\\' .O..SIE DESCRIPTIO"\ The F1ffia.ry conrair.ment a: the Wide Beacn Site IS PCB s. four.d ove-:
:.~~e :najonty of the s1:e Ir. all env-:ronrnentaJ medla. .The most Sigmficanr conta.'T..:nanor.s w~ 
:·ound In the se·.,~we:- rre:ic:l v..ells. s.otls a.djacer;: :o rhe roadways and wetlands sechments 
\~a:r:.1mum PCB cor.ce;,rraaons 17om the follo ..... ,ng areas w~: 

dramage dire!! sJmples - 1.026 pprr.~ 
ya:ds and open lot samples- 6(X) ppr.-:. 
unpaved d...'iveway samples- 390 ppr:1: 
roaa·..,Jy samples- 226 ppm: 
sec1me:1: s:1.rnples from marsh area- 126 P?m 

7he concenrranon of PCBs in one catch basin sample was ..5.300 ppm. lnvescganons revealed t.ha: 
one of e1ghr r.,onuonng wells. and all six sewer trench wells were contammaterl 'W1th PCBs 
:::>n:Uc:ng ware:- SJ.mpllng srudies discovered PCB contarnmaaon In 21 of 6/J res1dennai weils. 
-.o ..... ever. :.."''e :e-. e: or cont.armnaoon wa.s Jo~,~o r:JJ1gt.ng from 0.06 ug;1 to 4.56 ug.'1. 

:>.!. J}fW'.A.YS Of CO~CERS: The pnmary pathway of concem tS through the :ngesnon of PCB 
~o:-.ta."':1marec s.ods. Addtooo&l potennal concerns mvoive the enVU'Or.mentallmpac: of 
.: :y·H arru naoon oo the surround.in g marshlands 

iRE.:\J;vfE:'U IEOiNOLQGY SELECTED: The recommended remedial a.ltemacve tnvolves t..,e 
::1:;::avanon of contammared soils> 10 ppm PCBs. onme chemical treatment to destroy PCBs L"ld 

5-0tl residual replacement. The recommended rruanent will involve removing 5.61XJ cubic met~ 
c: soil from the roadway, 8.500 cubic meters from dninage ditches, 1.500 cubic meters from 
'"npaved dnvewa:-'s and 13.COJ cubic meters from back a.nd front yards. The chcmtcal treatment 

~·or the 28.600 cubtc yards of conwni.nated soil consists of a rwo step procedure. First. PCB 
:-:;oie::ules a....re ex.cracrec from the soils usmg solvents. The solvents are th~n t:reated with Pocassiur:1 
Polyethylene Giycoi (K.PEG). to remove chlonne atoms from the PCB molecule. This slurry ts 
then pumped to a Jacketed. internAlly agitated, batch f"e3Ctor where the mix~re is maintained at a 
50ll m01sture content of 2-3 percent for two hours at a temperature of 140 degrees Celsius while 
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EOLT::'ALE8 IR~·~.DfE:--.1:: TSCA reg:.Jianon i6l.60(aJ(4) requu-es that soils conramtr.g 
PCBs a: concentracons greate:- chan 50 ppr.-: be desc;oye.d by incmeranon or dtsposed m a cne:TJ.:J. . 
. ..., aste Jand..f::r. TSCA 761.60<e) provtdes for the approval of altemacve methods of disposal 
..... h1ch ach1eve a le.,.ei of performance ~uivalenc tO :ncl!leranon and~ proteccve ofhum.111 healL'". 
J.:lC the envl.I'onmenr. Incmention was reJeCted as a remedi.a.l a.ltemacve opnon dunng the rerneci.:a... 
1nvesngation a.'"ld was not documented in the Record of Dee1sion. Offsite landfiUing of the PCB 
soiis was ~jected due to concerns of excess1ve cost. dust release dunng ex~avanon and poss1ble 
e:~;posure risics dunng t:"WSpon. 

Primary concerns -,a,.1th this tre.at:ment technology include the ~bility to ~ruin the 10 ppm level for 
sod decontarnJr.anon. and the potential formacon of tOXIC end prodtlcts through use of the reacnor. 
"esse!. To address rr.e!)~ conce:-ns pilot plant treatability studies were performed to ~ssess tne 
e~·fecnveness of potassium polyethylene glycol in dechlorinanng the ?CBs. and to determine 
;mporunr destgn pa.'"Jmete:-s for the reacnon vessel such as physical dimens1ons. operacon 
t~mperarures and dete:1con cn.e. Tne resuit.s from one run reve.akd a reducnon from 260 ppm tr. 
soil to unde: 2 ppm 1:1 the treated residual. Runs we:-e performed on sot! at 80 ppm PCBs whtd :s 
::--.e Jverage concen::ranon at the stre. The results indicated that the 10 ppm PCB levels could be 
..:.c::teved consJStentJ:V. Llo tests lil the bench scale trear.abi.liry srudy revealed no mur.ageruc effects 
,, :::. rile sot!. tr.C..Zcanr.g that the res1dual:::. a:e non-ro.x.1c. Tne results of both KPEG 'oench scale 
:::-:c ::iot ;:Jil.::: :Tea:a::>tl!ry stud:es show~ that PCB concenrr.mons or 10 ppm or lower can ce 
..:.c:.:eved suc::ess:··~l ::- wnhout na.z.a:-dous enc ?:-oducts. wh;ch eilr:unates the pnrna.;.: ccnce:"ns ""'1':..~. 
:."115 t::r:am1er.:. 

-:-.... ~:porn de~nup level was den veri by Bes: ~r.1or-.str.ued Available Technoiogy (BOA T1 va.iues 
iS CA ool!cv . .1:1d ~~.:!it!",-ba.s.e..; cnrena tdennfied tn the nslc assessme!':t. Tne TSCA DOitcv :·cr 
~·,J.:uacn£ ~ile:..."'le:- :~ar:-ne!'lt 1s eouivaient to tnctne:-aoon CTSCA 761.6()(e)) defines succe.ssf~i 
t!8L.:lVJle~r c-:::1~:-r.e~: :;y t.'"le level of PCBs In rr.e treatment residual. A concentranon of 2 p~rr: lS 

-·or:s:de:-ec to ::1d:c.J:~ :r.e ::-ear:ment has acliteved a level of performance equ1valenc to tnctneraaor. 
~;e seiec:e.: ~reJ:me.'1: ces=-oys PCBs zn cor:~:-n:nated soiis therefore elmunanng rile pcxenna; nsK 
1de:--.:tfted :r. tr.e :-:sk .Jssessmenr (Le .. d1~cr contact tnre.ats). KPEG also provtdes prorecr10r. 
::-:rougr. pe:ma:1enr a:1d sigr:lficant reducnon of tOX:lClt)', mobiliry and volu~ of the waste. and 
.::Jr.-:piles w::r. J.ii re:evant and appropnate requu·-ements ~t forth in TSCA. SulCe t.i'm method has 
..:cn:eved a level of performance equivalent to mctneracon through p!let srudles and H has been 
s ;o~o~.-r: to be proteC:ive of human health and the e:1V1!'00mc:n:. it IS an accepr.abie alte:-naave ~o 
. ; : ~:; e:a~:o r. 
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APPENDIX C 

DETER~INING APPROPRIATE LONG-TERM MANAGEMENT CONTROLS 

DE~AILED CALCULATIONS FOR CASE STUDY 



Introduction 

To illustrate the process c~ det~::-I:ining the appropriate 
long-tara management controls for low-threat PCB contamination 
that ~ill remain at a site, an example analysis is provided. 
several source concentrations are evaluated. 

The evaluation presented in this Appendix concentrates on 
ensuring that PCBs remaining will not adversely affect the quality 
of the ground water. Where concentrations remaining on site are 
higher than levels determined to be safe !or direct contact, 
measures to prevent or limit access to the contaminated areas 
should be instituted. For concentrations within an order of 
magnitude c! the health-based laval, a soi~ or cement cover with a 
dead notice may be sufficient. Higher concentrations will require 
fencing and management of the cover over time. 

The process used in this assessment involved two primary 
steps: 

1. Evaluation cf potentia_l cap designs and their impac-: 
en infiltration through the contaminated zone. 

2. Evaluation of the ~igration o! PCBs to and into~~· 
ground water. 

Once this was completed the concentrations of PCB• in the ground 
water was compared to the drinking water standard, .5 ppb, tc 
~dentify the cap which prevented infiltration to the extent 
necessary to prevent degradation of the ground water. 

This first section of this appendix provides a description c! 
the site including the values o! parameters necessary !or the 
evaluation of PCB migration. Next the cap designs considered are 
presented with the description o! the analysis o! the infiltration 
expected. Finally, the model which estimates PCB migration to 
ground water is described and the resulting ground water 
concentrations for the various scenarios considered is presented. 

Description ot Site and Variations 

The deacription o! the site focusses on the factors that 
~ould affect the •iqration of ?CBs and consequently indicate a 
need for a different level o! control. These include: 

o Size of PCB source area -- area and depth 

o concentration of PCBs 

o PCB biodegradation rate 
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c Depth to grcu:-~d ;,;a-:e:- a:1d t:"'.:cl<ness c~ sat:..::-a-:ed z::;-.e -• 
interest 

o Flo~ of ground ~ater 

o Rata of infiltration through the contaminated zcne 

o Soil porosity 

o Organic carbon content of soil 

o Bulk density of soil 

The values o~ these factors used in the scenario evaluated in th:s 
example are discussed belo~. 

Size ot Site The site evaluated in this analysis covers 5 acres 
and the contamination is assumed to extend 10 teet vertically. 

Concentration of PCBS PCB concentrations are assumed to be the 
same throughout the contaminated zone. Concentrations of 5, ~0, 
50 and 100 ppm ~ere eval~ated to provide examples ~here long tarm 
management controls short of the minimu= technology requirements 
under RCRA and the chemical ~aste landfill requirements under TSCA 
can usually be justified. (As shown in Table 3-4, in the unusual 
case ~here PCBs at concentrations ~xceeding 500 ppm are left or. 
site, minimum technology requirements are generally ~arranted.) 

PCB Biodegradation Rote Since the modal evaluates PCB migration 
over very long time frames (up to 10,000 years) it seemed 
appropriate to incorporate acme estimate of PCB biodegradation. 
Several studies have documented highly variable PCB biodegradation 
rates (Quensen, 1988: Bedard, 1986; Brovn, 1987). A half life o~ 
50 years ~as assumed in this analysis. 

DePth to Ground Water/Ihickness of Saturated Zone The ground 
~ater table is encountered at 20 teat below the surface. A 
saturated thickness of 5 teet was assumed since this represents a 
conservative minimum screened interval tor a well. 

Flo~ of Ground Water The ground ~ater is flowing at 310 feat per 
year. Tbia ia a typical !low tor a sand and gravel aquifer and 
~ould be au!!icient to provide 150 gaflons ~r day with a 60-foot 
~ide capture zone from a well screened over the first five feet. 
This ia the minimum amount of ~ater assumed to be used by a family 
of four. This reflects a vary conservative scenario since te~ 
walls are screened through a thickness of only 5 teet. In most 
casts, ~ider intervals would be screand and greater dilution of 
PCBa would occur. 

Rate of Infiltration Throuah the Saturated Zona The infiltration 
values used in this analysis were developed u&inq tht Hydrologic 



Evaluation o! Land!:..l: ?e::-!o::"":"ta:1ce (HELP): ve:-s:..o:--. ::, c::::-:;:·...:~e::
progra:: (U.S. EPA, 1984). Thls ;::rog::-a:: was used to es'::..~a-:e 
runo t f, evapotranspiration, and ln! i 1 tra t icn rates th:-cugh the ~ o•...::
cap desiqns considered. Climatic conditions of the City of 
Seattle, Washington, were used to model rainfall, tempe::-ature, a~d 
other daily climatological data. Seattle was pic>--~d after 
preliminary estimates ahowed that the combination of climatic 
conditions in that city was one of the most extreme of all u.s. 
climates and would therefore represent a conservative scenario. A 
more detailed description of ~~e use of the HELP model is preae~':ed 
below. 

Soil Poroiitv The porosity o! the soil was assumed to be 25\ 
which corresponds tc a mixed sand and gravel (Fetter, 1980) . 

• 

Organic Carbon Content of Scil The first 
assumed to have an organic content of St. 
was assumed to hav• an organic content of 
content of the soil in the saturated zone 
This is a farely typical range. 

lO feet of soil was 
The 10 feet below that 

.5\. The organic 
was assumed to be .1\. 

Bulk Qensity o! Soil A b\lk density o! 1.97 g;ml was used basae 
on the po_rosity o! .25 and. the density o! qua~z, 2.63 gjml. 

cap Oesiqnajin!iltration Evaluation 

Four different cover systems were considered. These are 
shown in Figure c-1. As indicated cover system 1 is simply a 12 
inch soil cap, cove:- system 4 reflects the RCRA cover design 
guidance (U.S. EPA, 1989d), and cover systams 2 and J reflect 
intermediate cover systems. Given the fact that climatological 
conditions are the same for all alternatives and that soil 
proper-ties do not change, the only variables are the number o! 
layers, their type, and their thicknesses. Brief descriptions o! 
the physical properties o! each layer used in the design models 
are presented below: 

Vegetative soil laver This layer consists of sand~ loam. The 
permeability of this aoil is approximately 1 X 10- cm;sec. This 
permeability is considered moderate-to-high when compared to o~~·=
soils. 

Sand drainage layer This layer consiats of clean, coara• sand. 
The pe~ility o! this sand is approximately l X lo-2 cm;sec. 
This sand ia considered a highly permeable aoil. 

Synthetic drainage layer !gtonet) This layer is typically made o! 
two high density polyethylene (HOPE) strands bonded together in a 
crossing pattern. Geoneta are called qeocomposites when they are 
sandwiched between two layers of geotextile fabric. Geonets and 
geocomposites are typically characterized by their 
transmissivities. The transmissivity o! a layer equals the 
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Therefore, the permeability c! a geone-: can be calc:Jla-:e:: t·.· 
dividi~q its tra~smissivity by its th1ckness: A trans~lSSl~lo:y c~ 
5 x 10 ~ m2;sec 1s assumed !or a l/4-inch•thlck geonet, 
corresponding to a permeability o! 7.8 C1ll/sec. This per.neability 
is considered extremely high when compared to permeabilities of 
&oil claases. 

Compacted clay barrier layer Thia layer conaiata of mechanically 
compacted clay. The permea~ility of thia layer ia approximately 1 
X lo-7 cm;sac. This clay ia considered a highly impermeable soil. 

Synthttic barrier loyer This layer consiats o! a flexible 
aynthetic me~rane (FML). Typically, lMLa are considered 
imperme~le. Thus, their ef!ectivenesa is"meaaured by estimating 
the number anu aize of holes or detects that would be expected 
from manufacturing or installation operationa. It is believed, 
for the purposes o! comparison, that the permeability of this 
layer is app:-oximo:.:ely equivalent to l X lo-14 cm;sec. This 
permeability is conaiderably lower than the permeabilities of aoil 
classes. However, in the HELP-I! model thia layer ia considered 
impermeable and a leakage fraction, corresponding to the number and 
sizes o! holes, is used t.1 estimate the in!low rate through this 
layer. 

cover soil laye: This layer conaiata o! firm aandy clay loam. 
Its permeability is approximately 1 X 10-4 cm;sec. This 
permeability is considered moderate, ~hen compared to 
permeabilities o~ other soils. 

The Hydrologic Evaluation o! Land!ill Performance (HELP); 
version !I, computer program (U.S. EPA, 1984) ia a quaai-two
dimensional hydrologic model o! water movement that waa developed 
by the u.s. Army Corps of Engineers Waterways Experiment Station 
in Vicksburg, Miasisaippi, !or the EPA Hazardoua Waste Engineerin~ 
Research Laboratory, Cincinnati, Ohio. Help-!I models voter 
movement across, into, through, and out of landfills. It uses 
climatological, soil, and landfill design data. The model acco~~ts 
!or the ef!ects of runo!!, aur!ace storage, evapotranspiration, 
soil moisture storage, lateral drainage, hydraulic head on barrier 
layers, infiltration through covera, and percolation from liner&. 
~he modal does not account tor lateral inflow o! ground water or 
surface water runon, nor doea it account !or sur!ace slopes of the 
cove:- t~ runo!!. The program reports peax daily, average monthly, 
and averaqe annuual water budgets. The HZLP-II model, vhich is 
currently being recommended by EPA for esti•ating infiltration 
through cover systems, has readily available cliaatological data 
!or 102 u.s. cities, including Seattle, Washington. The 
climatological data consists of daily precipitation values !ro: 
1974 through 1978. Other daily climatological data are 
stochastically generated using a model developed by the 
Agricultural Research Service 
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(Richardson, 1984). 

The soil and cover design data are en:ere~ e!t~er ~a~~a::~ 
bv selecting de!ault soil characteristics~ Ea~t landf:l: -as · 
a;sumed to have the following design characteristics: 

, scs RCN, 69: this value corresponds to a rune!! curve 
number, under average antecedent moisture conditions, fer 
a fairly grassed soil that has a moderate infiltration 
rate. 

2. Drainage media slope, 2 percent; this value represents the 
minimum cover slope allowed by RCRA minimum technology 
guidance; it has very little e!!ect on the HELP model whe:-. 
~nder 20 percent. 

J. Drainage length (spacing between collectors), 500 teet; 
this value was selected because RCRA does not require 
collection pipes in the cover system and therefore, it is 
unlikely to !~nd any collectors on the cover. 

Table C-l summarizes the pertinent values tor the tour cap desigr.s 
considered in this analysis. The infiltration value indicated is 
the value used fer the in~iltration entering the contaminated zone 
in the calc~latic~ c! PCB migration to the water table. 

PCB Migration To Ground Water 

The PCB attenuation analysis was performed using EPA's one
dimensional unsaturated zone !inite-element !low and transport: 
module, VADOFT (U.S. EPA, 1989g), coupled to the analytical 
solute/heat transport AT12JD (Yeh, 1981). The finite-element 
module was used to evaluate vertical PCB transport in the 
~nsaturated zone and to generate time varying mass !lux rates at 
the water table which were used as input to AT12JD which was used 
to simulate maas transport in the saturated zone (Figure C-2). 
AT12JD was used to determine a time series o! depth averaged 
concentrations beneath the PCB source. The results were then ti~e 
averaged over the seventy-year period representing the years o! 
peak concentrations occurring ~ithin a 10,000-year period. 

VADOrT is a one-dimensional, non-linear, finite-element code 
~sed to evaluate variably saturated groundwater !low and •clute 
transport. Solute transport in the unsaturated zone is described 
by the toll~ing governing equation: 

where: ey • the e!!ective porosity 
Sw • the saturation 
Vv • the vertical Darcy velocity 

v • the decay coefficient 
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Table C-1 I 

COVER DESIGS SL"MMARY TABLE (A.,~1.:Al VALl'ES) 
I 

lntUtntion 
Cover Site Ana Precip. Ru110tr Evw potraJl s. (Cu. Ft.)! 
DesiJn (AO"H) (Cu..Ft.) (Cu.. Ft.) (Cu.. FL) A en 

1 2 2.58,877 3,349 113,134 71.467 
I 

2 I 2 28.5,817 78,164 114,628 33 . .529 

3 I 2 2.58.877 127,318 131,170 226 

4 i 2 285,877 94.262 118,162 1 
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~- the adsorp~:c~ coeft:cien~ 
and 

Pl:;J• the bulk density o! the soi:· 

Fer transport si~ulations using a steady-state flow field and 
where there is no decay, or the decay rate is not a function of 
the saturation, the nonlinear flow analysis may be avoided for 
highly adsorptive chemicals. For chemicals with large adsorption 
coefficients (e.g., greater than 10) such as PCB's: 

( J) 

and the saturation terms in Equations (l) and (2) cancel and can 
be disregard•~· This circumvents the need for the nonlinear !low 
analysis and allows the transport analysis to be performed using a 
default Darcy velocity equal to the infiltration rate. Transient 
!inite-ele~ent solute transport analyses were performed tor the 
period of interest to generate time series of mass flux rates that 
were used as a boundary condition for ATl2JD. 

AT12JD, an analytical method based on Green's function 
techniques, simulates thr~e-dimensional advective;dispersive 
transport in porous media. The three-dimensional solute tranapc~ 
equation on which ATl2JD is based can be written as: 

Dx(d2c;dx~) • Dy<d2c;dy2) ~ Dz(d2c;dz2) - V5 (dC/dx) • 

R5 (dC/dt) • R5 sC + ((qC)/(Bo~)) • M/Os ( 4) 

where: x, y, z • spatial coordinates in the longitudinal, 

c 

.. 
"s 

q 

! 
M 

• 

lateral and vertical directions, resp•ctive.:y 
• dissolved concentration of chemical 

~i' Dz • dispersion ca.fficients i~ the x, y, and z 
directions, res~ctively 

• on~-dimensional, uniform seepage velocity i~ 
the x ciirection 

• retardation !actor in the saturated zone 
• elapsed time 
• effective first-order decay coe!!icient in ~~e 

saturated zone 
• net recharge outside the facility percolating 

directly into and diluting the contaminant 
plume 

• the thickness of the saturated zone 
• the constant or time dependent mass flux rate 

By taking the products of various directionally independent 
spatially integrated Greens functions the aodel allo~s for the 
application of linear, planar and volumetric mass flux sources to 
a porous medium which is of infinite extent in the flow direction 
and can be considered to be of either infinite or finite extent in 
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functions represe~t ir:sta~ta~eous sources whic~ are ~~~er:ca::y 
integrated 'w'it.h respect t.::::: t.i::le to alle:~'w' for a co:--.st.a~t mass f:..·~x 
or a ti•e variant mass flux source condit.lor.. The general 

solution can be written as follo'w's: 

C(s,y,z,t) • ( 5 ~ 

'w'here: t • t.ime of interest 
• variable o! integration 

The term Fijk is the product. o! the three-directionallY
independent. Greens !unctions (Yeh, 1981). Since ~~· •~urce t.er= 
i& a mass flux rate, a decay terc accounting !or dilution due to 
infiltration of 'w'ater was utilized. Thi• dilution !actor i5 sho~. 
in the aecond to last term o! Equation (4). For these simulations 
the •ource 'w'as approximated as a fully penetrating rectangular 
prismatic source •it.h a surface area equal to the source area. ~he 
fully penetrating 50Urce was used to circumvent t.~e need to depth 
aver&ge values of the con:entrations. 

RESULTS 

The results c! the analysis described above are a~arizec i~ 
table C-2. PCB c:::::ncent.rations in ground water 'w'ere est:mat.ed fer 
each o! the four cap designs and !our different PCB •curce 
concentrations. Ba5ed on this analysis, the following 
recommendations for caps could be made: 

5 pprn PCBs Source At this concentration the threat o! PCB 
migration to ground water at concentrations that would exceed the 
proposed MCL of .5 ppb under the given site conditions is 
unlikely. The maximum concentration averaged over 70 years 
(occuring after 945 years) is .099 ppb with only a •oil cap. The 
soil cover vould be recommended !or ~ites in residential areas tc 
prevent contact. vith concentrations above 1 ppm, the starting 
point action level. 

20 oom PCBI Source Again, the analysis indicates ~hat the threat 
to ground vater i• not •ignificant. With only a soil cap, the 
maximu. concentration expected is .4 ppb. For sites in 
residential areas, a cement cover and a deed notice may be 
~arranted to prevent contact vith PCBs exceeding the 1 ppm 
starting point action level. 

50 ppm peBs Source At ~0 ppm, PCB concentrations in the ground 
water are projected to exceed the .5 ppb level slightly -
approximately 1 ppb. At this concentration, !or the aite 
conditions presented, the •econd cap illustrated in Fiqure C-l 
would be recommended. The combination o! a low-permeability cove~ 
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* ?e~~i~~ed to opera~e 

CO~.??W"Y 

INCINERATOR 

£.:'1SCO 

General Elec~ric 

?y~ochem/Ap~~s 

Rc l: 1ns 

SCi\ Chemical 
services 

:.:. s. Depar~ment · 
of Energy; 
Martin Marie~~a 
Ene~gy Systems 

Ecova Corporation 

Ogden tnvironaent~l 
servicea, Inc. 
C!ormerly ~ 
Technologies, Inc.> 

J.M. Huber 
corporation 

O.H. Materials 
Corporation 

a:: te~ E?A Regions 

ADDRESS 

?.0. Box 1957 
ElDorado, ~ 71730 

. ?.0. Box 8513 
::t.~le Rock, ~ 72215-8513 

100 woodlawn Ave. 
PittSfield, ~ 01201 

P.O. Box 907 
Cof!eyville, KS 

P.C. Box 609 
~eer Pa~k. 7X 77536 

.:.l700 south Stony Island .Ave. 
Chicago, !L 60617 

Federal Of!ice B~il~ing 
Room G-108 
P.O. Box E 
Oak Ridge, TN 37830 

One Weston Way 
West. Chester, P~ 19380 

12790 Merit Drive 
Suite 220, Lock Box 145 
Dallas, Texas 75251 

P.O. Box 85178 
San Diego, ~ 92138-5178 

P.O. Box 2831 
Borger, TX 79007 

16406 u.s. Route 224 East 
P.O. Box 551 
findlay, Ohio 45839-0SSl 

.. .... . - - ... . . - -
~v.- __ J-,_..,_ .. 

3:.2-546-s-:-c: 

:.:.5-592-3:~: ,. 

2:4-4('4-75~: • 

800-876-433-: ,. 
0:'" 

619-455-30:45 

806-214-633~ 

800-53'7-95~:" 
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PHIS I CAL SJPNUTJ Cli 

D;SCO 

Nat.i:Jnal Electric/ 
~p~us 

Qua~rex H?S, Inc. 

Ur:ison Tr~"'lsformer 
Services, I:-tc. 

233 3:-oa~way, :-~~ ~!oo:
~;ew Y::;r:.C, 't.~i .:.cr:-s 

:..sso 8al:ner Road 
Model C:~y, NY 14107 

41638 Chr:s~y Street. 
Fremont., CA 94538 

One R 1 •Je: R:Jad 
Schenectady, ~1 l2345 

One River Road 
Schenectady, ~1 12345 

?.0. Sox 1062 
Co!!eTJllle, KS 5/JJ/ 

300 Er::.e Boulevard Wes-: 
Si-':'.:lct.lSe, Y'{ l.3Z02 

!875 Forge Street. 
:'ucke:, GA 30084 

liOO Gateway Blvd. S.E. 
ca:.ton, OH 44707 

Box 180 
Colm~~. SD 5701~ 

?.0. Sox 4724 
~ron, OH 44310 

6405 Me~cal!. Cloverleaf 
SUl~e 313 

3 

Sha•~•e Missior., KS 66202 

1015 :ouisiL"'la Street. 
tit.~1e Rock, ~ 72202 

?.0. Sox 935 
Coffeyville, KS 6i337 

1940 N.W. 67th Place 
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?HYSICAL SEPARATION ==~~:~~e~ 

:i e :-.e.::- a.:. E lee~ ric Cr:e ?. :·.:e.::- Roa~ 
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